This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 
to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 
to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 
are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  marginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 
publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  have  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 

We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  from  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attribution  The  Google  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liability  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.  Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 


at|http  :  //books  .  google  .  com/ 


I 


Si^^MBl 


MiPMi. 


um  ^^)@iSiy^ji;  MM 


A  TREATISE 


ON 


NERVOUS  AND  MENTAL  DISEASES, 


FOR  STUDENTS  AND  PRACTITIONERS  OF  MEDICINE. 


BY 


LANDON  CARTER  GRAY,  A.M.,  M.D., 

PBOFOMR  OF  NERYOUB  AND  MKNTAL  DISEASES  IN  THE  NEW  YORK  POLYCLINIC ;  YUITINO  PHYBiaAN 

TO  ST.  MARY'S  B08PITAL ;    NEUROLOGIST  TO  THE  HOSPITAL  FOR  RUPTURED  AND  CRIPPLED ; 

EX-FRBBIDBNT  OF  THE  AMERICAN  NEUROLOGICAL  ASSOQATION  ;  EX-PRESIDBNT  OF  THE 

NEW    YORK   NEUROLOGICAL   SOCIETY;    EX-PREBIDENT   OF   THE    NEUROLOGICAL 

SECTION  OF  THE  NEW  YORK  ACADEMY  OF  MEDICINE ',    EX-PRESIDENT  OF 

THE  SOaETY  OF  MEDICAL  JURISPRUDENCE;    HONORARY   MEMRER 

OF  THE  MEDICAL  SOCIETY  OF  THE  DISTRICT  OF  COLUMRIA; 

FELLOW  OF  THE   ACADEMY    OF   MEDiaNE ;    MEMRER 

OF  THE  NEW  YORK  COUNTY  MEDICAL  SOCIETY ; 

NON-RESIDENT  MEMRER  OF  THE    KINGS 

COUNTY    MEDICAL   SOCIETY,  ETC. 


SECOND    EDITION,  REVISED    AND    ENLARGED. 


WITH  172  ILLUSTRATIONS  AND  3  COLORED  PLATES. 


i 


PHILADELPHIA: 
LEA  BROTHERS   &  CO. 

1895. 


Entered  aooording  to  the  Act  of  CoDgress,  in  the  year  1896,  by 

LEA  BROTHERS  &  CX)., 
In  the  Office  of  the  Librarian  of  Congress.    All  rights  reeerved. 


PHILADELPHIA  : 
DOBNAN,   PRINTER. 


G78 


PREFACE  TO  THE  SECOND  EDITION. 


The  very  kind  reception  accorded  the  first  edition  of  this  work  has 
been  a  pleasant  stimulus  in  my  endeavor  to  make  the  present  issue  still 
more  acceptable  to  students  and  practitioners.  With  this  purpose  in 
view,  I  have  subjected  the  book  to  much  alteration.  Every  portion  has 
been  carefiilly  revised  and  five  new  chapters  have  been  added,  viz., 
those  on  Dementia,  Dementia  Paranoides,  Coufusional  Insanity,  De- 
lirium, and  Massage.  The  Anatomical  Introduction  has  been  entirely 
rewritten  in  response  to  many  requests  for  a  more  detailed  description 
of  this  subject,  and  also  in  view  of  the  fact  that  our  knowledge  of  cere- 
bral and  spinal  architecture  has  been  literally  revolutionized  in  the  last 
few  years.  In  the  chapter  on  Paralytic  Dementia  the  pathological  por- 
tion has  been  rewritten  to  conform  with  the  newer  views  that  are  based 
partly  upon  the  discoveries  of  Golgi  and  Cajal  in  cerebral  histology, 
and  partly  upon  our  wider  knowledge  of  textural  stains.  The  chapter 
dealing  with  Palmus  is  almost  new,  and  details  my  ftirther  experience 
with  this  disease. 

Believing  most  thoroughly  in  medicine  as  a  practical  science,  I  have 
endeavored  to  mould  this  work  so  as  to  equip  its  readers  with  the 
knowledge  necessary  to  the  recognition  and  the  most  efficacious  treat- 
ment of  the  diseases  embraced  in  its  title.  The  therapeutical  sections 
were  developed,  with  fiill  detail,  in  the  first  edition,  and  they  have 
been  enlarged  wherever  advisable  in  the  present  issue.  In  every  case  I 
have  recommended  only  those  procedures  which  have  been  tested  by 
experience.  The  word  "  treatment "  has  been  construed  in  the  broadest 
sense  to  include  not  only  medicinal  and  non-medicinal  agents,  but  also 
those  hygienic  and  dietetic  measures  which  are  often  the  physician's 
best  reliance.  . 

I  have  deemed  myself  sufficiently  familiar  with  the  uses  and  abuses  of 
Massage  to  devote  a  short  chapter  to  the  subject ;  but  I  have  not  treated 
of  Hydrotherapy  in  its  applications  to  nervous  and  mental  disease 
because  I  am  not  yet  convinced  either  that  it  is  practicable  outside  of 
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a  few  large  cities,  or  that  it  has  more  value  than  mere  cleanliness.  To 
obtain  space  for  these  additions  and  alterations  without  expanding  the 
volume  beyond  the  size  best  adapted  to  the  student  and  physician,  I 
have  reluctantly  omitted  the  bibliographical  references,  solacing  myself 
with  the  thought  that  those  possessing  or  having  access  to  the  first  edi- 
tion could  readily  obtain  in  the  various  annuals  the  literature  of  the  two 
years  which  have  intervened  since  its  publication.  The  Glossary  has 
been  enlarged,  in  response  to  a  general  demand;  and  the  Index  has 
been  made  more  complete.  The  series  of  illustrations  has  likewise 
undergone  thorough  revision.  A  comparison  of  the  new  edition  with 
the  first  issue  will  show  that  many  of  the  excellent  engravings  in  the 
original  have  been  completely  re-executed  in  order  to  secure  greater 
mechanical  perfection  in  detail.  All  the  cuts  have  been  scrutinized, 
many  have  been  redrawn,  others  altered,  and  I  have  added  considerably 
to  their  number.  The  three  colored  plat^  which  have  been  intro- 
duced in  this  edition  will  elucidate  important  facts  in  neural  anatomy, 
physiology,  and  localization  with  a  clearness  unattainable  with  black 
alone. 

L.  C.  G. 
6  East  Fobtt-nixtb  Strbkt,  Nkw  York, 
September,  1895. 


PREFACE  TO  THE  FIRST  EDITION. 


This  book  is  an  endeavor  to  put  a  working  knowledge  of  nervous 
and  mental  diseases  into  the  hands  of  students  and  practitioners.  A 
mere  compilation,  even  of  an  encyclopsedia,  would  have  been  compara- 
tively an  easy  task,  calling  only  for  a  judicious  aggregation  of  material. 
In  contradistinction,  the  purpose  and  limits  of  a  treatise  require  the 
selection  and  clinical  verification  of  facts,  and  to  this  most  important 
element  of  my  work  the  leisure  of  seven  years  has  been  devoted,  only 
one  of  which,  however,  has  been  required  for  the  actual  composition. 
A  teacher  must  know  what  to  omit,  as  the  force  and  permanence  of  his 
teachings  will  depend  upon  his  strict  avoidance  of  non-essentials.  Super- 
fluous knowledge,  like  surplus  food,  may  clog  the  activity  of  the  mind, 
and  in  no  department  of  medical  science  is  the  temptation  to  expansion 
and  speculation  more  enticing  than  in  neurology.  Keenly  appreciating 
the  patient  toil  of  the  scientists  to  whom  we  owe  most  of  our  knowledge, 
I  have  held  the  task  of  the  physician  in  yet  higher  esteem,  as  the  latter 
must  make  utilitarian  application  of  all  the  facts  collected  by  the  former. 
There  can  be  no  loftier  aim  in  medicine  than  the  relief  of  human  sufier- 
ing,  and  to  this  end  I  have  endeavored  to  glean  from  the  many  depart- 
ments of  medical  science  what  they  could  contribute.  Whether  Ameri- 
cans are  more  prone  to  nervous  disease  than  other  races,  or  whether  it 
18  that  our  democratic  principles  set  a  higher  value  upon  the  individual, 
his  comfort  and  health,  than  is  customary  elsewhere,  it  is  yet  certain 
that  Europeans,  in  investigating  disease,  regard  the  patient  simply  as  its 
vehicle,  whilst  Americans  go  one  step  ftirther,  and  deem  the  cure  all- 
essential. 

Moulded  by  this  conviction,  this  volume  is  addressed  especially  to  the 
general  practitioner,  present  or  future,  and  its  theme  is  rigidly  thera- 
peutical. Medical  Nihilism  is  an  error  of  youth  and  a  confession  of  im- 
potence, for  Nature  rarely  afflicts  man  beyond  the  hope  of  relief.  The 
therapeutist  has  enormous  resources.  Not  only  does  the  physical  world 
provide  a  great  variety  of  medicinal  substances,  and  transmute  its  forces 
to  suit  his  will,  but  likewise  the  psychical  world  is  bounteous  in  its  aid. 
Far  from  spuming  his  inheritance,  the  ideal  physician  should  gather  his 
knowledge  of  disease  and  its  antagonists  from  every  quarter,  and  exert 
every  faculty  for  his  patient's  welfare,  which  is  his  own  true  success. 

Those  who  may  use  this  work  will  find  that  it  does  not  assume  pre- 
vious knowledge  of  its  subjects  on  their  part.  The  Anatomical  Intro- 
duction makes  plain  all  the  facts  of  structure  necessary  to  a  comprehen- 
sion of  nervous  disease.  The  Electrical  Chapter  is  entirely  practical, 
even  in  the  details  of  selection  and  use  of  batteries.  The  space  assigned 
to  the  several  diseases  is  determined  by  the  needs  of  the  profession  at 
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large,  a  consideration  which  has  made  the  chapter  on  Neurasthenia  the 
largest  in  the  book.  If  apparently  undue  space  is  devoted  to  Syringo- 
myelia, Acromegaly,  and  Myxoedema,  this  is  owing  to  the  general  inter- 
est in  these  new  types,  coupled  with  the  lack  of  information  apt  to  be 
shown  about  them  even  by  specialists.  Mental  diseases  are  considered 
from  the  standpoint  of  the  general  physician,  since  the  outcome  will 
often  depend  on  his  skill  in  early  recognition  and  treatment.  I  have 
endeavored  to  indicate  what  diseases  of  the  mind  may  be  best  treated  at 
home,  what  may  need  both  home  and  asylum  treatment,  and  the  period 
of  committal,  and  what  may  require  seclusion  from  the  outset.  The 
incontrovertible  fact  has  been  generally  ignored  that  mental  diseases, 
like  hepatitis  or  nephritis,  are  affections  of  a  viscus,  and  the  result  has 
been  a  specialty  within  a  specialty,  and  the  relative  disregard  of  the 
usefulness  of  the  general  practitioner.  A  novel  feature  in  a  work  of  this 
kind  is  the  inclusion  of  the  medico-legal  aspects  of  nervous  and  mental 
diseases.  I  have  presented  this  subject  from  the  standpoint  not  of  the 
lawyer  but  of  the  physician;  and  furthermore,  have  endeavored  to 
qualify  the  reader  as  a  medical  judge  of  both  sides  of  the  questions  at 
issue,  a  faculty  of  much  greater  value  than  an  ability  limited  to  the 
mastery  of  only  one  side  in  the  capacity  of  a  medical  advocate. 

In  carrying  out  the  therapeutic  aim  of  the  book,  each  chapter  has 
been  made  to  contain  its  own  section  on  treatment.  Especial  care  has 
been  taken  to  make  the  therapeutical  suggestions  sufficiently  detailed 
and  precise  to  cover  the  var3ring  stages,  symptoms,  and  complications  of 
disease,  as  well  as  to  follow  the  important  indications  afforded  by  differ- 
ential diagnosis.  In  the  chapters  upon  Mental  Diseases  the  most  ap- 
proved treatment  is  stated,  and  likewise  the  results  to  be  expected.  Only 
that  knowledge  has  been  admitted  to  these  pages  which  has  stood  the 
test  of  experience. 

Students  will  find  the  terminology  rendered  easy  of  acquisition  by  the 
derivations  and  definitions  given  in  the  Glossary.  Throughout  she 
volume  simple  Anglo-Saxon  terms  and  familiar  synonyms  have  been 
preferred.  The  limits  of  the  book  have  rendered  necessary  a  certain 
degree  of  terseness,  but  those  who  are  desirous  of  further  investigation 
will  find  a  fiiU  bibliography  appended  to  each  chapter.  I  have  made 
liberal  use  of  illustrations,  deeming  them  essential  for  explanation  and 
vividness.  They  are  largely  original,  being  mostly  made  from  speci- 
mens and  photographs. 

Many  willing  hands  of  kind  friends  have  aided  me  in  the  great,  often 

harassing  labor  of  this  book.     To  Dr.  R.  S.  Newton  I  am  indebted  for 

several  sections  and  brain  specimens,  and  a  photograph  of  a  case  of 

acromegaly.      Dr.  W,  B.  Pritchard  assisted  in  the  preparation  of  a 

tabulated  statement  of  clinic  cases.     Dr.  R.  C.  F.  Coombes  kindly  ftir- 

nished  me  with  photographic  portraits  of  typical  cases  of  insanity. 

6  East  Fokty-nimth  Strxet,  New  York, 
Noyember,  1892. 
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ANATOMICAL    INTRODUCTIQNi 

,  \' 

It  18  not  my  intentioD  to  write  a  text-book  upon  the  anatomy  of 
the  nervous  system.  My  purpose  is  only  to  make  clear  such  facts 
as  may  be  necessary  to  an  intelligent  comprehension  of  the  clinical 
phenomena  of  nervous  and  mental  disease;  and  in  carrying  out 
this  purpose  I  shall  not  dwell  upon  abstruse  matters  that  the  future 
may  show  to  be  of  great  value,  but  shall  rather  confine  my  atten- 
tion to  the  living  issues  of  the  day. 

The  nerve-cell  is  the  essential  element  in  nervous  disease.  In  it 
go  on  all  the  peculiar  molecular  processes  which  endow  the  nervous 
system  with  individuality.  It  is  the  very  inner  citadel  of  nervous 
life.  To  it  all  the  other  textures  are  subsidiary.  It  is  nourished  by 
the  arterioles  and  lymphatics,  drained  by  the  venules,  upheld  by  the 
connective  tissue.  These  cells  of  the  nervous  tissue  have  been  very 
imperfectly  known  until  the  last  few  years,  when  the  wondrous 
stain  first  suggested  by  Golgi  made  it  possible  for  us  to  see  into  this 
hitherto  hidden  realm  as  no  histologist  had  ever  seen  before.  It 
was  in  1886  that  the  Italian  author  described  a  method  of  coloring 
nerve-cells  and  their  processes  with  the  bichromate  of  silver,  by 
placing  them  in  a  nitrate  of  silver  solution  after  they  had  been 
hardened  in  bichromate  of  potash.  In  this  way  the  cells  and  their 
processes  are  outlined  as  distinctly  as  in  an  etching.  To  obviate  the 
difficulty  of  following  these  processes  through  the  huge  sections  that 
were  made  necessary  by  the  size  of  the  human  brain,  the  genius  of 
Cajal  hit  upon  the  device  of  employing  the  brains  of  such  small 
animals  as  the  frog,  the  mouse,  the  rat,  and  the  guinea-pig ;  and  the 
results  thus  obtained,  although  met  at  first  with  the  usual  contradic- 
tion that  seems  to  be  the  fate  of  all  original  observations,  were  soon 
confirmed  at  every  hand.  The  result  has  l>een  that  the  last  few 
years  have  brought  to  our  knowledge  more  exactness  in  regard  to 
the  histology  of  the  nervous  system  than  all  the  preceding  countless 
centuries  of  time.  Dictum  after  dictum  has  been  ruthlessly  brushed 
aside,  purblind  theory  after  purblind  theory  has  shrunk  to  mere 
nothingness  in  the  blaze  of  the  light  of  truth  that  has  so  suddenly 
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come  upon  us;  and,  indeed,  it  is  almost  with  a  blush  of  shame  that 
a  neurologist,  reading  the  latest  work  of  Cajal,  sits  at  the  feet  of  this 
one  man,  who,  with  his  followers,  has  penetrated  one  of  the  mysteries 
of  the  ages.  It  had  long  been  known,  from  the  time  of  Deiters  and 
Wagner,  that  each  nerve-cell  had  two  sets  of  processes — namely,  one 
known  as  the  axis-cylinder  process^  supposed  to  be  straight  and  un- 
branching,  and  the  others  known  as  the  jyt^otoplasmic  processes^  which 
break  up  into  numerous  branches  soon  after  leaving  the  body  of  the  cell. 
The  axis-cylinder  process  becomes  continuous  with  the  axis-cylinder 
of  a  nerve.  The  nature  of  the  protoplasmic  processes  was  unknown, 
some  investigators  maintaining  that  they  served  to  connect  the  cells 
.  with  one  another,  whilst  others  claimed  that  they  split  into  very  fine 
nerve-fibres,  these  ultimately  serving  the  same  purpose  as  the  axis- 
cylinder  processes.  In  this  condition  our  knowledge  remained 
stationary  for  several  decades,  until  Golgi  demonstrated  that  the 
axis-cylinder  procef^s  was  not  straight  and  unbraoching,  but  that  it 
really  gave  off  a  number  of  very  fine  collaJeralSy  and  that  the  proto- 

fdasmic  expansions,  instead  of  forming  a  fine  network,  terminated  in 
ree  extremities,  after  having  given  off  numerous  branches  in  their 
course.  He  maintained  that  the  axis-cylinders  passed  into  a  net- 
work formed  by  the  intermeshing  of  their  collaterals.  Cajal,  how- 
ever, has  shown  that  the  axis-cylinder  processes  all  terminate  in  a 
free  end,  making  connection  with  the  terminal  structure  by  contiguity , 
and  not,  as  has  been  hitherto  supposed,  by  continuity ;  and  that  the 
function  of  the  protoplasmic  processes  is,  in  all  probability,  to  con- 
duct the  nervous  current  into  the  cell.  The  nervous  current,  there- 
fore, flows  out  of  the  cell  through  the  axis-cylinder  processes,  and 
into  the  cell  through  the  protoplasmic  ones,  being  cellulifugal  in  the 
former  and  celluJipetal  in  the  latter.  Waldeyer  has  suggested  the 
word  •* neuron"  for  the  nervous  unit  that  is  composed  of  the  nerve- 
cell,  the  axis-cylinder  and  its  collaterals,  and  the  protoplasmic  pro- 
cess and  its  collaterals ;  and  it  is  probably  the  patness  of  this  term 
that  has  caused  it  to  l>e  almost  universally  adopted.  The  ner\^ous 
system  is  made  up  of  such  neurons.  By  means  of  them  the  cell, 
couched  far  back  in  the  screened  depths  of  the  nervous  organs,  is 
brought  into  direct  and  material  communication  with  such  far-away 
tissues  as  the  skin,  the  muscles,  the  eye,  the  ear,  the  tongue,  and  the 
other  organs  to  which  nerves  go.  If  this  distant  tissue  be  intended 
for  the  reception  of  impressions — as  is  the  skin,  for  example — the 
impression  can  travel  inward  to  the  cell  along  these  protoplasmic 
processes.  If  the  tissue  be  a  motor  one,  as,  for  instance,  the  muscle, 
the  cell  can  make  it  contract  by  means  of  the  axis-cylinder  pro- 
cesses and  their  collaterals.  These  processes  are,  as  it  were,  pro- 
longations of  the  nerve-cell  into  the  different  motor  and  sensory 
tissues  of  the  body ;  and  the  motor  and  sensory  tissues  of  the  body 
are  in  their  turn,  so  to  speak,  peripheral  ap|)endages  of  the  nerve-cell. 
The  cells  are  mainly  contained  in  the  gray  matter,  whilst  the  axis- 
cylinder  processes  or  nerves  run  in  bundles  in  what  is  known  as  the 
white  matter.  The  i)hysiological  study  of  the  nervous  system  con- 
sists, therefore,  in  ascertaining  what  the  functions  are  of  the  different 
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masses  of  gray  matter  or  cells,  or,  if  this  is  not  possible,  of  the 
nerves  or  white  matter.  In  other  words,  the  cells  collected  in  the 
gray  matter  are  the  ones  that  endow  the  nerves  with  their  dififerent 
functions,  and  we  may  ascertain  what  these  latter  are  either  by  means 
of  experiment  upon  the  gray  matter  or  upon  the  nerves  leading  to 
and  from  the  gray  matter.  The  complexity  of  function  of  the 
nervous  system  is  due  to  the  great  variety  of  these  cells,  and  its 
complexity  of  structure  depends  upon  the  varying  topography, 
according  to  the  needs  of  the  human  economy,  of  the  masses  in 
which  these  cells  and  nerves  lie.  It  must  always  be  borne  in  mind, 
however,  that  a  nerve  must  take  its  origin  from  a  cell,  and  that  this 
cell  generally  lies  in  a  mass  of  gray  matter.  We  can  therefore 
understand  why  it  is  that  the  brain  and  spinal  cord  are  made  up  of 
masses  of  gray  matter,  or  cells,  which  are  connected  by  means  of  the 
nerves,  or  white  matter.  The  chief  of  these  masses  of  gray  matter 
are  to  be  found  in  the  cortex  of  the  cerebrum  and  the  cerebellum, 
their  basal  ganglia,  in  the  horns  of  the  spinal  cord  and  in  the  nuclei 
of  the  cord,  or  upper  enlarged  end  of  the  cord,  which  is  known  as 
the  medulla  oblongata  or  oblong  spinal  cord.  We  have  painfully 
gained  our  knowledge  of  the  structure  and  functions  of  the  nervous 
system  by  numerous  method.^,  as  follows : 

1.  Stilling  first  suggested  the  method  of  Continuous  Sections,  as, 
for  instance,  of  the  spinal  cord,  so  that  the  course  of  certain  nerves 
and  their  relation  to  certain  cells  could  be  fairly  traced. 

2.  The  Coloring  method,  due  to  Gerlach,  was  based  upon  the  law 
that  certain  chemical  reagents  and  coloring  matters  would  aflFect 
only  certain  tissues,  such  as  the  cells  and  nerve-fibres,  whilst  the 
other  textures  would  be  either  slightly  affected,  or  not  at  all. 

3.  The  Comparative  Anaiomy  method,  used  with  so  much  success 
by  Meynert  and  his  scholars,  owes  its  value  to  the  fact  that  in  many 
animals  the  development  of  peripheral  organs  is  proportional  to  that 
of  their  central  structures  from  which  the  nerves  of  the  former  have 
taken  their  origin.  This  procedure  has  also  the  incidental  value  of 
making  plainer  the^  structure  of  the  cerebrum  of  higher  mammals, 
by  comparison  with  the  less  complicated  brains  of  those  lower  in  the 
series. 

4.  The  Embryological  or  Developmental  method  has  attained  some 
brilliant  results  at  the  hands  of  Flechsig  and  his  scholars.  It 
derives  its  value  from  the  fact  that  the  nerve-fibres  of  different  por- 
tions of  the  nervous  system  take  on  their  covering  of  myelin  at 
different  periods  of  foetal  life,  so  that  this  medullary  covering  may 
extend  through  a  whole  system  of  fibres,  marking  them  out  clearly 
to  the  eye,  whilst  neighboring  systems  are  as  yet  unmedullated. 

5.  Gudden  employed  the  Atrophic  method,  which  is  really  one  of 
an  arrest  of  development,  proceeding  upon  the  assumption  that  cer- 
tain portions  of  the  nervous  system  will  remain  in  an  incomplete, 
almost  foetal  stage  of  development,  when  the  central  organs  from 
which  they  receive  their  nerve-fibres  are  destroyed.  By  this  method 
different  portions  or  centres  of  the  brain  were  artificially  injured  or 
destroyed  in  young  animals,  and  then  the  degenerative  lesions  were 
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traced  from  the  point  of  dcstmctioD.  thus  mapptng  rjot  the  tract  of 
nerve-fibres  which  had  begun  there.  It  has  been  tbond.  however, 
that  this  method  is  only  of  poi^itive  valoe^  and  not  of  negative — 
i.  e,j  we  can  only  deduce  the  relationship  between  two  parts  of  the 
nervons  system  when  destruction  of  one  kflds  to  lesion  of  the  other ; 
but  we  caunoty  on  the  other  hand,  deny  such  connection  when 
destruction  of  the  one  does  not  affect  the  other. 

6.  Occasionally  a  Congenital  Anr^t  of  Der^opmunt,  or  Jlahorma- 
tiony  has  thrown  great  light  upon  the  function  of  some  part  of  the 
nervous  system. 

7.  The  Pathological  Anatomical  method,  or  that  of  secondary 
d^neration,  first  instituted  by  Turck,  has  been  of  very  considerable 
value^  and  it  rests  upon  the  belief  that  the  structural  int^rity  of  a 
nerve-fibre  depends  upon  the  structural  integrity  of  the  ner\-e-cell 
from  which  it  takes  its  origin,  so  that  lesion  of  the  latter  induces  a 
degeneration  of  the  former. 

8.  The  Physiological  method,  or  that  of  Vivisection,  consists  in 
irritation  (as  by  electricity)  of  certain  centres  of  the  brain,  cord,  or 
cerebellum,  or  of  destruction  of  them  (as  by  section'k,  with  a  corre- 
sponding excitation  or  paralysis  of  the  nerve-fibres  proceeding  from 
the  irritated  or  destroyed  parts.  This  method  has  given  us  some  of 
our  most  valuable  knowledge  of  the  nervous  system. 

9.  The  Pathological  Physiological  method  is  that  whereby  patho- 
logical lesions  demonstrably  destroy  the  function  of  certain  parts  of 
the  nervous  system,  and  enable  us  to  draw  conclusions  as  to  the 
physiol(^  of  the  pcurts  that  have  been  injured. 

It  is  difficult  to  estimate  which  one  of  these  methods  has  been  of 
the  most  value.  Suffice  it  to  say,  that  from  these  various  sources  we 
have  gained  our  knowledge  of  the  anatomy  of  the  nervous  system, 
upon  whose  main  features  I  now  propose  to  dwell,  so  far  as  they 
are  of  clinical  value. 

We  will  begin  with  the  spinal  cord.  In  its  study  I  shall  not 
dwell  upon  the  points  of  anatomy  that  are  iamiliar  to  every  medical 
student,  such  as  the  fact  that  the  gray  matter  is  disposed  in  the 
form  of  horns,  those  looking  toward  the  belly,  or  centrady  being  the 
anterior  horns  or  comu,  and  those  looking  toward  the  vertebne,  or 
dorsad,  being  the  sensory  or  posterior  horns ;  whilst  outside  these 
horns  or  comu  of  gray  matter  are  grouped  the  nerve-fibres  consti- 
tuting the  so-called  white  matter.  As  a  matter  of  fact,  therefore, 
the  spinal  cord  consists  in  the  main  of  a  mass  of  nerve-fibres  or  white 
matter,  enclosing  the  gray  matter,  or  cornua.  Each  oue  of  these 
nerves  in  the  white  matter  is  the  conductor  of  some  nerve  impulse 
or  function.  To  know  what  this  function  is  has  been  the  painful 
and  eager  study  of  neurologists,  according  to  the  various  methods 
that  have  been  just  enumerated. 

Fig.  1  is  a  diagram  of  the  spinal  cord,  according  to  the  knowledge 
that  we  posse>8ed  until  a  very  recent  i^eriod,  and  shows  the  motor 
columns  outlined  in  white,  the  sensory  being  stippled,  whilst  the 
gray  matter  is  seen  in  the  centre  colored  in  black.  The  motor 
columns  were  supposed  to  Ije  the  lateral  and  the  anterior  pyramidal 
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coIitmDs  or  pyrainiili?,  wliilst  the  sensory  tracts  consisted  of  the 
ko'ilumn^  of  (iol!,  Hunlarli,  Spitzka-Llssmicr.  direct  tx^rebellar,  and 
Ube  Gowers.  The  i'undainental  eoitimii  iiiul  the  lateral  eohimn  wei**! 
very  imperfectly  imdemtoixl  at  that  peritxl.  This  figure  should  lie 
stuaied  very  carefully  in  urder  to  olitaiu  a  clear  conipreheusion  of 
^  what  is  to  follow  ;  in  otlier  wards,  tlie  namt^  of  the  cokminH  as  they 
are  found  in  this  iUiistration  are  tliose  vvliirli  Imve  been  sanctioned 
by  usage,  and  have  so  far  maintained  themselves  in  aiiatnmieid 
oomenclature,  and,  if  they  are  thorough ly  yndersto«x1,  it  will  be  but 
child's  play  to  memorize  the  niodilieations  of  tliis  diagram  that  the 
latest  investigations  have  made  ueeessary.  Tlie  student  should 
therefore  observe  that  the  auterior  pyraniidal  column  is  small, 
tind  is  to  be  found  on  either  side  of  the  anterior  median  lissnre; 
whilst  the  lateral  pyramidal  column  is  at  the  postero- lateral  portion 
of  tlie  f*ord.  Tliese  two  wilumns,  it  may  lie  said  at  tliis  point,  are 
the  ooDtin nations  of  the  motor  fibres  that  have  come  down  from  the 
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Cotmnn  ftf  Burdach 
Cilummof  ihe  spliuLl  card,  lu^iu^irding  to  our  Intt;  knowledf^. 

bnuD,  the  auterior  pyramidal  eolumn  containing  tfiose  which  have 
eome  dowu  from  the  same  side  of  the  eerebrum^  whilst  the  lateral 
p^Tamidal  tHjIiiums  bold  those  tiailin^^  from  the  opposite  hemisphere. 
'fhe  dire<-^t  cerebellar  eohimn,  it  will  be  notal,  is  containe^J  in  the 
extreme  postero- late  ml  |K'rij>hery  of  the  cord,  external  to  the  lateral 

Evnimidal  column;  whilst  the  (towers  colnmn  is  on  tiic  antero- 
Iteral  j>eriphery  of  the  cord,  extending  from  tlie  dirn-t  eerel>ellar 
eolumn  behind  forward  to  the  anterior  pymmidal  euhimn.  The 
t*filuma  of  Cioll  is  a  plume-Hhaped  tnict  on  each  side  i^f  tlie  posterior 
median  septum.  Outside  of  it,  and  l>etween  it  and  the  posterior 
bofDi  is  the  column  of  Burdaeh.  The  Spitzka-Lissauer  column  is 
to  be  seen  on  each  side  of  tfie  })osterior  horn.  This  is  generally 
known  only  as  the  Lissantr  column,  lint  as  it  was  deser[l>ed  simulta- 
neously by  Lissauer,  of  Berlin,  rmd  Hpitzka^  of  New  York,  I  have 
given  it  the  compound  name  in  this  and  my  previous  edition,  as  it 
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seems  oolj  just  to  d>  ^>.  Fte.  2  will  ^<>«  the  iiif>iI&atioiis  of 
Fig.  1  that  have  been  made  bw  the  <iwalled  derelofHUjencal  studies 
of  Fleebsig — i.  e^  bj  the  aesamptioa  that  a  craL-c  ^mT  fibres  taking  on 
its  myelin  at  a  different  peritjd  firom  sarri^an<iixig  traces  is  to  be 
regarded  as  distinct  anatomioallT  and  liimctitioaQj.  It  will  be 
observed  that  there  are  some  important  nii>ii&!arioos  in  Fig.  2 
over  what  has  been  represented  in  F^.  1.  For  example.  B  is 
marked  off  firom  the  anterior  fiindamental  colnmo,  and  b^  ilesu^nated 
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DliCSUB  of  spiiMl  coliunn«  joaetiiMk  of  donkl  with  clM  cerriaM:  rt^^ua.  ftccofffinc  to  ^^ 
Drvciopoaeaiml  Mccted  of  Flccliaic^ 
cract :  B.  FankLuneaCftl  tcmst  of  cbi^  Aaoenor  ciiixzinii :  C  gw tniny 
P.  Direct  e«feticU«r  ovlanm :  JL  LAfienl  pymmhiiir  coteam :  F.  LA&ecml 
6.  AflBBenor  ronc-acwe :  B.  Xi*JilIie  p^oc-oxie.  compoacd  of  two  <yiUiiM  of 
,  one  bcixic  those  of  tb«  first  sjst«m.AXidclke  ocb«rbeiE]^tik«  seeoadsfsttm:  /    X«diAZi 
of  eotuBm  of  tioQ  :    J.  Column  of  Gotl :    £  FU»oen>4noenmI   rooC-aooe :  I. 
root-«>oe,  or  I 


as  the  fundamental  tract  of  the  anterior  voiumo*  whilst  C  represents 
the  rest  of  the  anterior  fimdamental  and  a  part  of  the  lateral  cohinm 
proper.  Then«  too,  F  is  delimited  from  the  lateral  column  proper, 
under  the  name  of  the  lateral  limitin:^  column.  It  is,  however,  in 
the  posterior  columns  between  the  diverging  posterior  horns  that  the 
most  important  modifications  are  to  be  found.  For  instance,  the 
column  of  Burdaeh  is  split  up  into  three  ditfeivnt  tnii.ts,  namel v,  G, 
the  anterior  root-zooe ;  H,  the  mtdian  ru*>t-2»>ne,  the  latter  contain- 
ing two  systems  of  fibres :  and  K,  the  postero-intemal  root -zone. 
Xor  is  the  column  of  Gt>II  uochangeil.  as  a  portion  of  it  (I)  Is 
delimited  as  its  median  zone. 

Fig.  3  is  a  dia^^ram  of  tht?  spinal  c»-»lamns  as  they  have  kt-n 
determined  by  secondare'  de^nerati»»ns.  At  first  sight  this  may 
appear  very  ajufusing,   but    it   is   exceedingly  simple  when    it   is 
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tioderstotjd  that  all  the  tibres  degenerating  upward  are  sensory 
fibres,  whilst  all  tliose  degenerating  downward  are  motor  ones  ;  in 
adier  words,  all  the  fibres  in  which  the  degeneration  is  npward 
belong  to  a  neuron  whose  cell  is  below  the  point  of  degeneration, 
whilift  all  the  fibres  that  have  deo;enerated  downward  are  of  a  neuron 
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DlMKT&m  ot  ool limns  of  tbe  cord,  ftt  jancdon  of  ibe  dorsal  wJtL  the  cervical  reglcm, 
acconiltm  ta  the  Degcuemtlon  Melhc*d.    (Marie.) 

A.  Fitirai  Degenerating  Upward.  1.  FUireB of  Cbiifluko-miii^liial  ^jsceDdtng:  tract;  5.  Fibres 
of  the  Gowen  tract ;  7.  Flbre«  of  tbe  direct  i-erebetlar  tract ;  H.  Ftbrea  of  the  coniu-e<immls- 
aural  tract :  U>  Column  of  Bunlacb  :  10.  External  root  zune  ;  U.  Zoueot  Lii»auer :  12.  Column 
ofQolL 

B,  Plbm  DegeiiontlDg  Downward.  2.  Sulco-marglnalileacendlti^  tmct;  8,  Direct  pyrainidal 
ll«el;  €.  liitermedlarj'  tract  of  the  antoff>lAtcntl  column,  some  of  these  diverging  and  toeing 
ftmod  teatiered  in  tbe  fiowera  column,  tbe  direct  oen^bellar  column,  aiid  G8i:»c€iftl]y  in  the 
Isl^ml  pymmidal  column  ;  f>.  r^ter&l  pyramidal  eoluum  :  tH,  Comma -shaped  tract  of  Sehulue. 

whose  cell  is  al>Dve  tliis  point.  If  tliis  \m  etearly  comprehended, 
the  details  of  the  figure  beainie  of  exceeding  interest,  Ix^cao.se  they 
show  that  the  eohirnns  of  tlie  eord  marked  out  by  the  develop  mental 
methml  do  not  give  an  adequate  idea  of  the  way  in  which  sensory 
and  motor  filjres  of  one  column  may  inter  mi  ngle»  as,  for  example,  in 
the  intermediary  trart  of  the  antero-lateral  column  (4),  some  of 
which  go  into  tlie  Gowers  eolumn,  others  into  tfie  direct  cerebellar 
columQy  and  still  otiiers  into  the  lateral  pyramidal  column  ;  so  that 
minute  examination  of  the  ilin.stratiun  will  reveal  the  curious  fact 
that  the  only  pure  mut«»r  columns  are  the  anterior  fundamental  and 
tbe  lateral,  that  the  single  absolutely  sensory  column  is  tfie  Lissaucr^ 
and  that  the  othei^  are  only  mainly  motor  or  sensory,  and  not  exclu- 
fiivelv  50. 

What  a  revolution  has  been  recently  undergone  in  our  knowledge 
of  the  finer  anatomy  of  the  spinal  cord  can  be  ascertained  by  a  i:^re- 
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fill  study  of  Figs.  4,  5,  and  6.  The  first  figure  represents  the  views 
held  until  the  researches  of  Cajal  and  Golgi  were  made,  whilst  the 
last  three  figures  illustrate  the  discoveries  of  these  authors  and  their 
confirmers.  According  to  Fig.  4,  the  posterior  root  was  composed 
of  fibres  coming  from  the  columns  of  Clark  and  Burdach,  the  lateral 
column,  and  the  posterior  horn  (a,  6,  c,  dy  e).  The  fibres  of  the 
column  of  Clark  passed  into  the  lateral  column.  The  cells  of  the 
anterior  cornua  sent  their  motor  fibres  into  the  anterior  root,  which 
also  received  the  nerve-fibres  from  the  cornu  of  the  opposite  side 
(ifj).  The  protoplasmic  processes  of  these  same  cells  of  the  ante- 
rior cornua  were  supposed  to  form  a  network  {q)  which  received  the 


Fig.  4. 


Oonnections  of  the  anterior  and  posterior  horns  of  the  cord,  according  to  the  view 
formerly  held.    (Compare  with  Fig.  6.)    (Cajal.) 

a.  Posterior  root-fibre  originating  in  the  cells  of  the  column  of  Clark ;  b.  Unipolar  cells  of 
the  root-ganglion ;  d.  Termination  of  a  root-fibre  in  the  network  of  the  posterior  horn : 
e.  Root-fibre  passing  longitudinally  across  the  lateral  column  :  /.  Fibre  fh>m  the  column  of 
Clark  to  the  lateral  column ;  g.  Lateral  column ;  h.  Root-cell  continued  in  the  fibre  (»') ; 
j.  Anterior  root-fibre  coming  fh>m  a  cell  (o)  of  the  anterior  horn  of  the  opposite  side; 
k.  Column  of  (Hark ;  m.  Anterior  fissure  of  the  cord  ;  n.  (Column  of  TUrck ;  p.  Anterior  roo^ 
cell  whose  protoplasmic  branches  form  a  network  {q)  where  the  posterior  root-fibres  termin- 
ate ;  r.  Cells  of  the  posterior  horn  whose  protoplasmic  processes  form  the  network  (q) ;  *. 
Cerebellar  column ;  t.  Lateral  pyramidal  column  ;  u,  v.  Posterior  root-fibres  terminating  in 
a  network ;  x.  Column  of  Burdach  ;  y.  Column  of  GoU ;  z.  Posterior  fissure  of  the  cord. 


fibres  from  the  cells  of  the  posterior  cornua  (r),  these  same  cells 
sending  off  their  nerve-fibres  to  the  posterior  roots  (u,  v).  Golgi, 
with  his  wonderful  stain,  showed  that  these  views  were  incorrect, 
demonstrating  that  each  axis-cylinder  process  of  a  cell  gave  off  col- 
laterals. He  maintained  that  these  collaterals  from  the  cells 
respectively  of  the  anterior  and  posterior  horns  formed  the  net- 
work of  communication  (Fig.  A,  5).  Cajal,  however,  showed  an 
entirely  different  set  of  connections,  which  have  been  universally 
confirmed,  and  his  views  are  illustrated  in  B  of  Fig.  5.  From  S 
the  unipolar  cell  of  a  ganglion  of  the  posterior  root  sends  off  a 
cellulifugal    fibre   to   the   spinal    cord,  through  the   posterior  root. 
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When  this  arrives  in  the  cord,  it  bifurcates  into  an  ascending  and  a 
descending  branch,  both  of  which  give  off,  at  right-angles,  fine 
horizontal  collaterals  that  proceed  to  the  motor  cells  of  the  anterior 
horn,  surrounding  them  with  arborizations.  Even  the  trunk  of  the 
posterior  root  gives  off  collaterals  to  the  cells  of  the  anterior  horn. 
Cajal  has  furthermore  demonstrated  that  the  nerve-cells  are  inde- 
pendent units,  that  anastomose  neither  with  their  protoplasmic 
processes  nor  with  their  axis-cylinder  ones ;  that  each  axis-cylinder 
terminates  by  varicose  and  flexible  arborizations  similar  to  those 
in  the  motor  plate  of  muscles;  and  that,  most  startling  of  all, 
these  arborizations  are  applied  either  to  the  body  or  to  the  pro- 
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A.  Opinion  of  Golgi  regarding  the  communication  of  the  anterior  and  posterior  roots. 
WL  Anterior  looi-fibre ;  «.  Posterior  root-fibre,  both  united  by  networks  formed  in  the  gray 
substance  by  the  union  of  the  terminal  ramifications  of  the  rearmost  collateral  of  the  anterior 
root-fibre  (m)  with  those  of  the  posterior  root-fibre ;  in  these  networks  are  the  arborizations  of 
the  fine  axi»K;ylinder  from  the  sensitive  cells  of  the  posterior  horn. 

B.  dO^l's  Tlew  of  the  relations  between  the  posterior  and  the  anterior  horns,  s.  Unipolar 
cell  of  a  spinal  ganglion ;  m.  Anterior  root-fibre.  The  celluliAigal  fibre  of  the  spinal  ganglion- 
oells.  passing  to  the  posterior  root  of  the  cord,  at  the  level  of  the  posterior  column,  bifurcates 
into  an  ascending  and  a  descending  branch,  giving  off  at  a  right-angle  fine  horizontal  col- 
laterals which  go  to  the  motor  cell  of  the  anterior  horn,  surrounding  them  with  their  terminal 
arboriations.  The  trunk  of  the  posterior  root-fibre  itself  gives  ofi'a  few  collaterals  in  the  same 
direction. 


toplasmic  processes  of  cells,  and  establish  connection  by  contiguity, 
and  not,  as  has  been  tacitly  held  since  the  study  of  anatomy 
began,  by  continuity.  These  two  great  discoveries  of  the  collat- 
erals and  the  connection  by  contiguity  made  waste-paper  of  all 
previous  diagrams  of  the  cord,  and  brought  the  oldest  anatomist  to 
a  par  of  knowledge  with  the  student.  Tiie  study  of  spinal  anatomy 
now  became  a  study,  not  of  nerves,  but  of  collaterals — i.  e,,  the 
branches  of  nerves.  These  discoveries  led  in  their  train  to  the  further 
feet  that  the  cells  of  the  gray  matter  of  the  spinal  cord  did  not 
alone  consist  of  those  which  supplied  fibres  to  the  anterior  and 
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posterior  roots,  but  that  there  were  others  which  had  no  such  con- 
nection, furnishing  instead  fibres  to  form  the  commissures  of  the 
cord  or  its  different  columns.  Of  these  we  shall  have  more  to  say 
soon.  Fig.  6  is  a  diagram  from  Cajal,  which  gives  the  results  of  his 
latest  studies.  It  will  repay  us  to  study  this  briefly.  It  will  be  seen 
that  the  collaterals  of  the  column  of  GoU  (a,  b)  go  to  the  posterior  horn, 
the  posterior  commissure,  and  even  as  far  forward  as  the  anterior  horn 
(c).  The  posterior  root-trunk  has  also  its  collaterals,  as  has  already 
been  said.     Certain  collaterals  from  the  anterior  columns  take  part  in 
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Diagram  representing  a  section  of  the  cord,  showing  the  relation  between  its  diflferent 
elements  according  to  the  modem  discoveries.  (Cajal.) 
a.  Collaterals  of  the  column  of  OoU  forming  a  larger  part  of  the  posterior  commissure ; 
b.  Collaterals  of  the  same  column  going  to  the  posterior  bom  ;  c.  Collaterals  of  the  posterior 
column  reaching  to  the  central  gray  substance  and  extending  forward  to  the  anterior  bom  ; 
d.  Posterior  root-trank  and  its  collaterals ;  e  Collaterals  of  the  anterior  column  ;  /.  Collaterals 
forming  the  anterior  commissure ;  g.  Their  course  in  the  commissure ;  h.  Axis-cylinder  coming 
from  a  commissural  cell,  and  which,  after  having  passed  through  the  anterior  commissure,  goes 
to  the  anterior  column ;  L  Course  of  this  axis^ylinder  in  the  commissure ;  j.  Axis-cylinder  going 
directly  to  the  anterior  bom,  and  coming  fh>m  Jt,  a  large  motor  cell ;  I.  Cell  of  the  anterior 
column  with  a  bifurcated  axis-cylinder ;  m.  Cell  with  a  commissural  axis-cylinder ;  n.  Cell 
whose  axis-cylinder  gives  off  collaterals  for  connection  ;  o.  Axis-cylinderof  a  cell  of  the  column 
of  Clark ;  p.  Axis-cylinder  coming  from  « ;  q.  Transverse  section  of  an  axis-cylinder ;  r.  Biftir- 
cation  of  the  posterior  root-fibres  and  ascending  and  descending  branches ;  «.  Marginal  cell  of 
the  substance  of  Rolando ;  i.  Small  cell  of  the  same  substance ;  u.  Body  of  the  cell  of  the 
column  of  Clark. 

the  formation  of  the  anterior  commissure  (/,  g).  If  the  course  of  (A) 
is  followed  carefully,  it  will  be  observed  that  it  terminates  in  the 
anterior  column,  after  having  crossed  from  the  other  side  of  the  cord 
in  the  anterior  commissure  (i)  and  having  had  its  origin  in  a  so-called 
commissural  cell.  On  the  other  hand,  {j)  shows  that  there  are  cells 
(Jc)  giving  off  axis-cylinders  directly  to  the  anterior  root.  A  column- 
cell  is  observed  at  (/),  sending  its  bifurcated  axis-cylinder  to  the 
anterior  column.  A  commissural  cell  is  at  (jn).  At  (n)  is  a  cell 
whose  axis-cylinder  gives  off  collaterals  for  connection.     The  cells 
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of  the  column  of  Clark  send  their  axis-cyliuders  to  the  lateral 
columns  (o).  The  bifurcation  of  the  posterior  root-fibres  into  ascend- 
ing and  descending  branches  is  seen  at  (r).  At  (s)  is  seen  a  mar- 
ginal cell  of  the  substance  of  Rolando,  whose  axis-cylinder  is  at  {p). 
Another  small  cell  of  the  Rolandic  substance  is  at  (t). 


Fig.  7. 


Drawing  of  cells  from  the  anterior  horns  of  the  spinal  cord, 
the  fVesh  cord  of  an  ox. 


Obtained  by  tapping 


As  has  already  been  said,  it  used  to  be  thought  that  the  cells  of 
the  spinal  cord  were  only  of  the  one  kiud  that  gave  origin  to  root- 
fibres^  either  posterior  or  anterior.  The  newer  methods  of  staining, 
however,  have  shown  that  there  are  five  varieties,  viz. : 

1.  Root-cells; 

2.  Commissural  cells ; 

3.  Column-cells; 
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4.  Many-column  or  pltiricordonal  cells  ; 

5,  Cells  with  a  short  axis-fvUnden 

The  fii*st  four  varfetit^s  all  h>,se  their  axis-eyliiiders  in  the  white 
substaoee,  so  that  tliey  may  be  called  cells  with  loDg  axis-cylinders, 
whilst  the  fitth  kind  parts  with  Jta  axis-cylinder  v/ithiix  the  j^niv 
matter. 


Pmwlng  from  a  i*lKjTf>ink:rr>gmph,  mA4e  by  McDonat.d,  showing  the  ctjlU  of  the  nnterior 
poraua  as  they  He  lmbe<lded  In  u  afjoclinea  hiirden^jd  la  bk'hTom&te  by  the  aluni  Welgvrt 
inethod,  and  tLiterwaro  mfignitled  ;yH)  dlntneters. 


*    Motor  cell  of  the  anterior  horn,  from  the  spJiml  cord  of  a  uewborn  dog.    (Cajal.) 

We  have  first  to  oh  tain  an  adequate  idea  of  the  form  and 
shape  uf  these  cells  from  tlie  bichromate  of  silver  staining.  Our 
knQwIe<lge  of  them  in  ohlen  times  was  obtained  from  tapping  the 
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fresh  spinal  cord  of  au  ox,  when  we  obtained  the  shapes  which 
are  seen  in  Fig.  7.  Then  other  stains  employed  with  hardening 
methods  enabl^  us  to  see  these  structures  as  they  lay  imbedded 
in  the  spinal  cord,  and  we  had  such  a  view  as  is  represented  in 
Fig.  8,  which  shows  a  photo-micrograph ic  drawing  of  a  section 
magnified  360  times.  How  little  idea  we  had  of  the  vast  complexity 
of  these  minute  cellular  bodies  can  be  gathered  from  a  comparison  of 
these  two  figui'es  with  Fig.  9,  which  represents  the  motor  cell  of  the 
anterior  horn  from  the  spinal  cord  of  a  newborn  dog.  An  easy  dis- 
tinction can  be  made  between  the  protoplasmic  and  the  axis-cylinder 
processes.  The  former,  as  will  be  seen  in  Fig.  9,  have  many  branches, 
which  can  be  divided  into  antero-external,  posterior,  and  internal 
divisions,  each  branching  dichotomously  ;  and  the  latter  are  colored 
in  red. 


Fio.  10. 


Colunin-oells  of  the  human  spinal  cord.    (Lenhossek.) 


The  column-cells  are  so  called  because  from  them  arise  the  axis- 
cylinders  which  form  the  different  columns  of  the  cord.  Most  of 
them  are  contained  in  the  anterior  horn,  and  send  their  axis-cylinders 
into  the  antero-lateral  column  (Fig.  6,  7i,  and  Fig.  10).  Those  of 
the  posterior  horn  have  their  axis-cylinder  processes  directed  to  the 
most  posterior  region  of  the  lateral  column.  Others  in  the  substance 
of  Rolando  and  the  internal  portion  of  the  posterior  horn  send  fibres 
to  the  posterior  column.  In  the  column  of  Clark  there  are  two  varie- 
ties of  cells — the  commissural  cells  sending  fibres  to  the  anterior 
commissure,  and  column-cells  whose  fibres  go  to  the  lateral  column, 
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probably  to  the  direct  cerebellar  column.  The  latter  sometimes  pass 
off  without  division,  and  sometimes  by  what  is  known  as  the  T-shaped 
division,  splitting  the  original  fibre  into  an  ascending  and  descending 
vertical  branch.  The  multiplicity  of  these  column-cells  is  beautifully 
figured  in  10. 

The  commissural  cells  (Fig.  6,  m)  are  smaller,  and  have  fewer 
processes  than  the  root-cells.  They  are  found  in  the  thickness  of 
the  gray  substance,  and  usually  seud  their  axis-cylinders  through  the 
white  commissure  to  the  antero-lateral  column  of  the  opposite  side, 
sustaining  at  this  latter  point,  however,  the  T-shaped  division  into 
an  ascending  and  descending  fibre. 

The  many-column  cells  are  those  whose  axis-cylinder  splits  up  in 
the  gray  matter  into  two  or  three  fibres,  which  each  go  to  a  different 
column,  so  that  one  such  division  may  pass  into  the  anterior  column 
of  the  same  side,  and  the  other  division  into  the  same  column  of  the 
opposite  side;  or,  on  the  other  hand,  one  of  these  branches  may 
enter  the  posterior  column,  and  the  other  the  lateral  or  anterior 
column. 

Fig.  11. 


Section  of  posterior  root-gangUon  of  a  rat,  eight  days  old.    (Cajal.) 
A.  Anterior  root.    B.  Posterior  root.    C  Body  of  the  ganglionic  cell.    D.  Internal  or  cen- 
tral branches  of  the  dichotomous  division,  E,  of  the  nervous  fibre  of  the  ganglionic  cells. 
M,  Spinal  cord. 

Each  posterior  root  not  only  contains  sensory  fibres,  or  centripetal, 
but  also  centrifugal  or  motor  oues.  The  sensory  fibres  come  from 
the  cells  of  the  ganglion  upon  the  posterior  root,  as  will  be  seen  by 
studying  Figs.  11  and  12.  Each  one  of  these  ganglionic  cells  is 
enveloped  in  an  endothelial  capsule.  Outside  of  this  capsule — t.  6., 
between  the  capsule  and  the  cellular  protoplasm — is  a  very  fine  peri- 
cellular arborization  continuous  with  a  nervous  fibre  whose  origin  is 
yet  unknown,  so  that  this  ganglionic  cell  receives,  it  would  appear, 
not  only  a  current  through  the  fibre  coming  from  the  periphery  and 
transmitted  to  the  spinal  cord,  but  also  a  nervous  impulse  coming 
from  some  unknown  quarter,  possibly  i'rom  a  cell  of  the  sympathetic 
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system,  as  some  of  Cajal's  researches  would  seem  to  show.  It  was  at 
first  supposed  that  each  posterior  root  entering  the  posterior  columu 
passed  into  two  divisions,  one  of  which  l)ecan)e  vertical,  passing  up 
to  the  medulla  oblongata  and  the  brain  in  the  white  substance, 
whilst  the  other  segment  was  lost  in  a  nervous  network  formed  by 
the  anastomoses  of  the  protoplasmic  expansions  of  the  cells,  or  those 
of  the  collaterals  and  the  terminal  branches  of  the  axis  cylinders. 
(See  Figs.  4  and  5.)  In  1887.  however,  Nansen  made  the  surprising 
discovery  that  in  the  myxina  glutinoHay  one  of  the  lowest  of  the  fishes, 
of  the  hag  or  sucker  order,  the  posterior  root-fibres  bifurcated  in  the 


Fig.  12. 


rp^H/ 
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Half  diagrammatic  longitudinal  section  of  the  posterior 
column  parallel  to  the  entrance  of  the  posterior  roots. 
(Cajal.) 

A.  Posterior  root ;  S.  White  substance ;  0.  Gray  sub- 
stance ;  C.  Cell  of  the  posterior  column  with  a  curved 
axis-cylinder ;  D.  Another  cell  of  the  posterior  column 
with  au  axis-cylinder  bifurcated  into  ascending  and 
descending  branches;  E.  Another  cell  with  a  curved 
descending  axis-cylinder ;  F,  G.  Terminal  arborizations 
of  the  axis-cylinders ;  B.  Terminal  arborizations  of  the 
collaterals  of  the  white  substance ;  a^  Collateral  of  the 
branches  of  a  posterior  root-fibre :  h'.  Collateral  of  the 
trunk  of  another  posterior  root-flbre. 


white  substance,  and  that  the  branches  of  these  bifurcations  assumed  a 
longitudinal  direction  and  gave  off  collaterals  for  the  gray  substance. 
This  arrangement  was  soon  demonstrated  by  Cajal  in  birds  and  verte- 
brata.  The  centripetal  fibres  composing  the  bulk  of  the  posterior  root  are 
of  two  varieties,  one  external  or  fine,  the  other  internal  or  thick.  These 
enter  the  posterior  column  obliquely,  then  bifurcate  into  an  ascending 
and  a  descending  branch,  both  of  which  are  longitudinal,  and  both 
probably  enter  the  gray  substance  after  a  course  of  several  centimetres 
in  the  white  substance,  and  terminate  by  free  arborizations  lying 
between  the  elements  of  the  posterior  horn  and  the  substance  of 
Rolando.     (Fig.  12.)     The  external  or  fine  tract  of  the  posterior 
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root  bas  its  terminal  bifurcations  in  the  Spitzka-Lissauer  column 
and  the  neighboring  portion  of  the  lateral  column,  and  its  collaterals 
are  sparse,  delicate,  and  appear  to  terminate  alone  in  the  posterior 
horn.  Tlie  internal  tract,  or  that  of  the  thick  fibres,  passes  to  the 
column  of  Goll  and  Burdach,  and  it  furnishes  the  greatest  number 
of  collaterals  of  the  sensory -motor  tract  going  forward  to  the  cells  of 
the  anterior  horn.  From  the  trunk  of  the  posterior  root,  as  well  as 
from  its  ascending  and  descending  fibres,  a  number  of  fine  collaterals 
pass  off  at  a  right  angle,  penetrating  the  gray  substance,  and  there 
terminating  by  beautiful  free  arborizations  in  contiguity  with  the 
bodies  of  the  cells  in  the  posterior  and  anterior  horn.  The  plan  of 
entrance  of  these  posterior  root-fibres  is  shown  in  Fig,  12,  A  being 
the  posterior  root-fibre,  a'  a  collateral  which  passes  off  from  it, 
b'  another  emanating  directly  from  the  posterior  root-trunk.  S  is  the 
white  substance.  In  it  is  seen  a  curved  ascending  axis-cylinder  coming 
from  a  cell  (C)  in  the  posterior  column,  whilst  from  1),  another  cell 
of  the  posterior  column,  passes  off  an  axis-cylinder  which  bifurcates 
into  an  ascending  and  a  descending  branch.  E  is  still  another  cell 
of  the  posterior  column,  with  a  curved  descending  axis-cylinder. 
F  and  G  are  the  terminal  arborizations  of  axis-cylinders,  whilst  B 
represents  the  terminal  arborizations  of  the  collaterals  of  the  white 
substance.  A  large  number  of  the  collaterals  of  the  posterior  roots 
reunite  into  an  antero-posterior  tract  which  crosses  the  posterior 
horn  and  expands,  fan-like,  around  the  motor  cells  of  the  anterior 
horn.  This  is  the  sensory- motor  tract  of  Cajal,  or  the  reflex-motor 
tract  of  Kollicker,  and,  as  the  name  indicates,  it  is  the  material  high- 
way for  such  reflexes  as  those  of  the  tendons. 

The  nervous  elements  are  sustained  by  two  kinds  of  corpuscles — 
namely,  the  epithelial  cells,  and  the  neurogliar,  or  spider,  or  Deiters' 
cells.  The  epithelial  cells  cover  the  cavities  of  the  nervous  centres. 
They  are  elongated  bodies,  with  a  nucleus,  and  with  one  or  more 
ramifying  and  divergent  processes  which  are  lost  in  the  neighboring 
white  or  gray  substance.  In  the  embryo  these  epithelial  cells  are 
very  long,  and  are  prolonged  from  the  central  cavity  to  the  exterior 
surface  beneath  the  pia  mater,  where  they  form  cones,  and  thus  con- 
stitute a  sort  of  limiting  membrane.  (See  Fig.  13.)  In  the  brain  of 
certain  vertebrata,  as  in  fishes,  reptiles,  and  batrachiaiis,  this  disposi- 
tion is  maintained  throughout  life,  and  in  these  organisms  there  is  no 
other  connective  tissue.  But  in  the  spinal  cord  and  the  cerebrum  of 
birds  and  mammifera  this  tissue  atrophies,  for  the  expanding  pro- 
cesses do  not  reach  to  the  surface  of  the  nervous  organ,  although  in 
the  olfactory  mucous  membrane  and  the  retina  the  embryonic  con- 
ditions are  maintained.  The  neurogliar  cells — sometimes  called  the 
spider  or  Deiters'  cells — are  to  Ije  found  in  great  abundance  in  the 
white  substance  of  the  nervous  centres,  in  the  framework  of  the 
nerves,  in  the  ganglia  of  the  sympathetic,  and,  in  less  quantity,  in 
the  gray  cerel)ro- spinal  massci?.  They  are  small,  with  very  fine 
flexible  or  slightly  ramified  processes  which  terminate  free,  often 
by  fixing  themselves  upon  the  surface  of  the  capillaries.  The  con- 
nective tissue  of  the  nerve-centres  is  the  result  of  a  plexiform  inter- 


ANATOMY. 


33 


ping  of  the  ex{)au9ions  of  these  neumgliar  cells,  but  not  of  any 

lastomosing,  as  was  formerly  an  (*  posed,  and  the  fu  net  ion  of  these 

^{nmsion.s  appears  to  be  to  sustain  and  isolate  the  niednllated  fibres. 

It  is  a  matter  of  very  great  doubt,  however,  wlieiher  they  also  sustain 

id  isolate  the  nerve-cells.     The  origin  of  these  nenrogliar  cells  has 

the  cause  of  a  grmt  variety  of  opinions.     At  the  present  day  it 

l)elieved  by  inont  histologists  tliat  they  are  transformed  epithelial 

jrpuseles  which   have  emigrated    IVoni   their  usual  site  uixtn   the 

aterior  surface  of  the  iierve-centrt?s,  and   that    this  transmntatioii 

been   effected   by  atrophy  of  their  central  and   peripheml  pro- 

by  tlie  production  of  secondary  ones.     During  this  pro- 

transfonuation  the  epitlielial  ct^ls  would  seem  to  (>e  Ciipable 

mahiplying,  according  to  Lcnhossck*     Fig.  13  shows  upon  the 

Fio.  13, 


tiAl  crifd  ol  a  human  embrj'y  preimml  by  Goli^l'a  tuetbDd.    On  the  left  aide  Is  the 
I  or  ependyniAl  Htnicture  ;  on  tlio  right,  tho  neurogliar  cells.    (Lsnhosbbk.) 


^■foi 


left  side  the  epithelial  structure,  and  upon  the  right  the  neurogliar 
cells.     For  a  certain  time  the  epithelial  corpuscles  pmserve  their 
peripheral  process  which  ])a9ses  to  the  pia  mater ;  but  gradually  this 
trophie*i,  as  well  as  the  central  prm'ess,  and  thus  is  eftectetl  a  trans- 
rmation  of  the  epithelial  cell  into  a  neurogliar  one.     The  epithelial 
Jls,  however,  of  the  anterior  and  posterior  tissurcs  preserve  their 
ttrm  and  their  primitive  length. 


So  much  for  the  spinal  cord  proper, 

3 


Before  entering  into  con- 
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sideratioD  of  the  structure  of  its  upper  enlarged  end,  known  as  the 
medulla  oblongata^  it  will  be  best  to  study  first  the  brain  and  cere- 
bellum, and  then  show  the  connection  between  these  three  structures. 
I  desire  to  say  at  the  outset  of  this  portion  of  my  subject  that  all 
my  drawings,  unless  otherwise  indicated,  were  made  from  actual 
fresh  brains,  or  relatively  fresh  ones  that  had  been  preserved  for  a 
day  or  two  in  a  salty  solution,  or  else  from  those  hardened  in 
alcohol,  and  in  some  cases  photographs  or  silver  plates  have  been 
made  of  the  brain,  and  the  drawings  from  these.  In  every  instance, 
therefore,  the  convolutfons  are  exactly  as  they  are  found  in  the 
brain.  I  am  particular  in  calling  attention  to  this  point,  because 
in  scarcely  one  of  the  text-books  is  use  made  of  such  fresh  or 
hardened  brains,  the  representations  being  generally  by  means  of 
diagrams.  The  result  has  been  that  most  of  the  readers  of  books 
have  become  conversant  with  the  convolutions  only  through  such 


Fig.  14. 
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Convolutions  of  the  left  hemisphere. 

diagrammatic  representations,  and  I  anticipate,  therefore,  that  critics 
who  are  not  familiar  with  actual  brains  will  be  surprised  at  the 
course  of  some  of  the  con  volutious.  Even  Meynert,  Ecker,  Edinger, 
and  Schwalbe,  who  are  certainly  indubitable  authorities  upon  cerebral 
anatomy,  make  use  almost  entirely  of  diagrams.  The  truth  of  the 
matter  is  that  the  convolutions  vary  so  much  in  different  brains  that 
slight  deviations  from  the  usual  course  are  of  no  importance,  and  it 
is  very  doubtful  whether  we  know  at  the  present  time  what  really 
constitutes  a  pathological  variation  in  the  direction  of  a  fissure. 

The  fissures  of  the  brain  are  in  the  main  very  simple.  In  Fig.  14, 
which  is  the  lateral  surface  of  one  hemisphere,  it  will  he  seen  that 
there  is  a  largje  fissure  going  upward  and  backward  from  the  base  of 
the  brain.  This  is  the  fissure  of  Sylvius.  Coming  down  from  above, 
from  the  great  longitudinal  fissure,  is  another  large  fissure,  known  as 
the  fissure  of  Rolando,  almost  running  into  the  fissure  of  Sylvius. 
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These  two  fissures  can  easily  be  fuimd  in  a  brain  by  the  facts  that 
have  already  loeen  statetJ,  iiiimdy,  that  one  rnns  up  from  the  base, 
that  the  other  runs  down  from  the  ^reat  longitudinal  fissure,  and 
that  both  are  large.  The  fissure  of  Rolando  is  the  boundary  line 
between  the  frontal  lobo  in  front  and  the  parietal  lobe  behind ;  whilst 
the  fissure  of  Sylvins  is  the  boundary  line  between  the  frontal  and 
parietal  lobes  above  and  tlie  temporal  lol>e  below.  It  will  be  noticed 
that  the  eonvolutions  behind  and  in  front  of  the  fissure  of  Rolando 
ape  ascending,  whilst  tlie  other  eon  volutions  of  the  frontal  and 
parietal  lobe  pursue  a  more  or  less  horizontal  course*  These  two 
oonvolntioDS,  there foix?,  one  in  front  of  the  fissure  of  Rolando  and 
the  other  behind  it,  are  known  as  fhe  ascending  convolutions ;  and 
as  the  one  in  front  belongs  to  the  I'rontal  lobe,  it  is  known  as  the 
ascending  frontal  convolution,  whilst  the  one  behind,  belonging  to 
the  parietal  lobe,  is  called  the  aswudiug  parietal  convolution.  In 
front  of  the  ascending  frontal  convolution  in  Fig.  14  is  seen  a 
fissure  which  is  more  or  less  continuous  from  above  downward, 
and  which,  like  the  fissure  of  Rolando,  has  an  asceuding  direction. 


Fig.  15. 
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tit  tbe  vertex,  on  tbe  right ;  on  the  leH,  the  basal  g&uglia.  Internal  ca(»ule, 
oenimin  ovale,  and  cuneua. 


This  is  an  accessory  fissure,  the  prsecentral,  and  it  is  of  no  special 
importance  except  that  its  position  mnst  be  borne  in  niiod»  so  that 
it  will  not  be  ecm founded  with  tlie  fissure  of  Rolando*  It  will 
be  seen  that  in  front  of  the  ascending  frontal  convolution  there  are 
two  main  fissures  curving  forward.  The  upper  one  is  known  as 
the  first  frontal  fi?isui*e  and  the  lower  as  the  sei'ood  frontal  fissure; 
and  they  serve  to  mark  off  this  portion  of  the  frontal  lol>e  into  the 
firet  frontal  convolution,  which  lies  above  the  first  frontal  fissure  ; 
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the  second  frontal  convolution,  betvveien  the  first  and  second  frontal 
lis:sures ;  and  the  third  frontal  convolution,  below  the  second  frontal 
fissure.  The  third  frontal  convolution,  it  will  be  observed,  has  a 
fork  or  anterior  branch  of  the  fissure  of  Sylvius  running  into  it. 
This  fissure  of  Sylvius  contains  in  its  depths  a  series  of  intumed 
convolutions,  which  are  known  collectively  as  the  island  of  Reil. 
Below  this  fissure  of  Sylvius,  as  has  already  been  said,  is  the  tem- 
poral lobe,  and  we  see  in  Fig.  14  the  first  and  second  temporal 
fissures,  and  the  first  temporal  convolution  lying  between  the  fissure 
of  Sylvius  and  the  first  temporal  fissure,  the  second  temporal  con- 
volution between  the  fii*8t  and  second  temporal  fissures,  and  the  third 
temporal  convolution  below  the  second  temporal  fissure.  Back  of  the 
ascending  parietal  convolution  will  be  noticed  a  long  curving  fissure 
known  as  the  parietal  or  inter-parietal  fissure.  This  serves  to  divide 
the  parietal  lobe  irregularly  into  two  lobules,  the  upper  and  the  lower. 
These  upper  convolutions  of  the  frontal  and  parietal  lobes  will  be 
better  seen  in  Fig.  15.  The  convolution  curving  around  the  upper  end 
of  the  fissure  of  Sylvius  is  known  as  the  supra-marginal  convolution, 
and  the  one  around  the  upper  end  of  the  first  temporal  fissure  is  the 


Fig.  16. 
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Vertical  section  through  the  centre  of  the  corpus  callosum,  showing  the  convolutions  of 
the  intumed  surfaces  of  the  hemispheres. 


angular  convolution,  or  gyrus  angularis.  It  will  be  observed  that  the 
supra-marginal  convolution  and  the  angular  convolution  both  really 
belong  to  the  lower  parietal  convolution  or  lobule.  The  boundary  line 
between  the  parietal  and  occipital  lobes  is  at  the  parieto-occipital 
fissure,  which  is  a  little  indentation  at  the  point  indicated  in  Fig.  14, 
and  better  seen  upon  the  iuturned  surface  of  the  hemisphere  (as  in 
Fig.  16)  than  upon  the  outward  lateral  surface.  The  convolutions  of 
the  occipital  lobe  are  illy  defined  upon  the  external  hemisphere,  but 
they  can  usually,  with  some  approach  to  accuracy,  be  marked  otF 
into  the  first,  second,  and  third  occipital  convolutions,  as  indicated 
in  Figs.  14  and  15.  Upon  the  inturned  surface  of  the  hemisphere. 
Fig.  16,  however,  there  is  a  convolution  of  the  occipital  lobe,  known 
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fas  the  cuneii.^,  from  its  wedge  shape,  and  this  is  the  most  iniportiint 
portion  of  the  oixjtpital  lube  for  us  to  know.    The  upper  boundary  of 

.the  cunea^  is  the  parietu-o<:Tipital  fissure*,  whilst  the  lower  boimdary 
IS  the  calcarine  fissure,  the  name  bet  tig  derived  from  the  adjacent 
iitp(K)campus  minor,  which  is  also  called  the  calear  aim  or  etjck^s 
^pur.  U[x>n  this  iaturned  surface*  of  the  heriiisphen^  are  a  number 
of  other  convolutions  with  whicli  we  must  become  familiar.  In  front 
of  the  cuneus  Is  seen  tlie  prfeeuucus.  In  front  of  this  again  iB  the 
so-called  paracentral  lobule,  which  consists  of  tlie  surface  intnrned 
upoQ  this  aspet»t  of  tlie  braiu  of  the  two  ascending  convolutions,  the 
asoendioff  parietal  and  the  ascending  frontal.  At  the  anterior  bound- 
ary of  tne  fiaracentml  lobuie  is  seen  the  calloso-margiual  fissure 
curving  forward,  downward,  and  liackward.  Above  this,  in  front 
of  the  paracentral  lobule,  is  the  intnrned  surface  of  the  first  frontal 
eunvobition,  whose  outer  surface  upon  the  hemisphere  we  have  seen 
ill  Fig,  14,     Curving  acound  the  corpus  rallosuni  is  the  gyms  forni- 
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Fonn  of  oodvoIgiIoim  of  thu  U|.*p«r  nud  luterol  surface  oi  the  hemlspbere. 

catus  or  arched  eonvohition,  the  longest  of  all  the  cerebral  eonvolu- 
ioofl.  It  is  sometimes  called  the  limbic  lobe.  Its  ait'h  around  the 
corpus  callosum  is  seen  in  Fig.  16,  being  known  in  its  anterior  and 
middle  portions  as  the  gyrus  ibrnicatus,  but  in  its  posterior  atid  lower 
portions  being  (continuous  with  the  hippocampaF  and  tlie  uncinate' 
ron volutions.  The  rear  iwrrtion  of  the  hippocampal  convolution  is 
split  by  the  junction  of  the  |mi'ieto-eM:*cipital  and  calcarine  fissures, 
lielow  which  junction  are  the  lingual  and  the  fusiform  hibes^  as  will 
be  seen  in  Fig.  16.  The  form  of  a  portion  of  these  different  convo- 
lutions of  the  upper  and  hiteral  surface  of  the  hemispheres  cim  be 
l)etter  studied  in  detail  in  Fig*  17. 

The  base  of  the  hemisphere  is  represented  in  Fig.  IS.     The  eon- 
volutions  of  this  surface  of  the  brain  are  of  no  practical  importance 

^  The  hlppocampftl  oonvolutlon,  or  ^ynia  hippocampi,  is  m  caUed  beoiiiuQ  tt  is  adjacent  to 
fh«  hlpcKiTMnpiii  miijor  or  the  comu  ammonis,  whicli  {«  an  eminence  along  the  floor  of  the 
*(1jac«Dt  horn  of  the  lateml  ventricle. 

f  The  anclnate  convolQilon,  from  uncinut,  a  Look  or  barli.  derives  Ita  n«me  from  the  flMJt 
that  tt  ic  of  a  book  shape,  aad  fa  oonaldered  aa  belonging  to  the  hippocauipal  oonvolation. 
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to  US  in  the  present  state  of  our  knowledge  of  localiation,  and  tbey 
are  sofficiently  indicated  by  the  lettering  of  Fig.  18,  so  I  shall  not 
pause  to  dwell  upon  them,  the  more  especially  as  we  shall  have  again 
to  consider  them  when  speaking  of  the  other  structures  at  the  base. 

We  must  now  pause  to  state  our  present  knowledge  of  the  local- 
ization of  functions  in  the  different  convolutions  of  the  hemispheres. 
It  is  true  that  Bouillaud  recognized  aphasia  clinically  in  1825  ;  that 
Dax,  in  1836,  located  this  symptom-group  in  the  frontal  lobe ;  that 
Broca  more  precisely  located  it  in  the  third  frontal  convolution  in 
1863 ;  that  Andral,  in  1834,  had  observed  paralysis  of  the  arm  and 

Fio.  18. 
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Convolutions  of  the  baae  of  the  cerebrum  and  the  cerebellum. 

• 

leg  from  cortical  disease ;  that  Pauizza,  in  1805,  reported  two  autop- 
sies whioh  showoil  that  the  function  of  sight  was  somewhere  in  the 
parieto-ixxnpital  rejjion  of  the  hemisphere.     Nevertheless,  the  first 

I>roof  that  i\)mmon(UHl  itsolf  to  the  minds  of  medical  men  of  there 
K^ing  UxmliztHl  aivas  of  funotion  or  so-called  centres  in  the  cortex 
Nvas  artonl(Hi  hvtho  world-famous  ox|>eriments  of  Fritsch  and  Hitzig 
in  187().  In  tho  twonty-fivo  years  which  have  since  elapsed,  not 
only  has  al>nml'nit  i^oiifirination  ham  affonied  of  the  statements  of 
tht>s<^  two  (uMinan  olv'-orvoi's,  but  othor  centres  have  been  found  in 
the  t\>nvohitions.  This  Im**  bivn  done  by  the  several  methods  that 
have  Ixvn  nuntioiuMi  at  tlio  boginninjj  of  this  chapter.  Let  us 
now  stv  what  wo  kimw  abt>ut  tliost^  t\>rtii^l  centres.     The  ascend- 
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ing  frontal  and  the  asoending  parietal  convolutions,  the  rear  ends 
of  the  frontal  convolutions  immediately  in  front  of  the  ascending 
frontal  (Fig.  14)^  and  that  inturned  surface  of  the  ascending  parietal 
and  the  ascending  frontal  convolution  which  is  known  as  the  para- 
central lobule  (Fig.  15),  contain  the  motor  centres.  If  the  ascend- 
ing frontal  and  the  ascending  parietal  convolutions,  with  the  bases 
of  the  two  frontal  convolutions  in  front  of  the  ascending  frontal, 
are  divided  approximately  into  four  portions,  the  upper  fourth, 
together  with  the  paracentral  lobule,  will  contain  the  centre  for  the 
leg  of  the  opposite  side  of  the  body,  the  middle  two  fourths  will 
contain  the  centre  for  the  arm  upon  the  opposite  side  of  the  body. 


Fig.  19. 


Centres  of  the  cortex  of  the  human  brain,  according  to  Ferribr. 
1.  Centre  for  the  movements  of  leg  and  foot  in  locomotion.  2,  8,  4.  Centres  for  various  com- 
plex movements  of  arms  and  legs,  as  in  climbing,  swimming,  etc.  5.  Extension  forward  of 
arm  and  hand.  6.  Supination  of  band  and  flexion  of  forearm.  7,  8.  Elevators  and  depressors 
of  the  angle  of  the  mouth,  respectively.  9, 10.  Movements  of  lips  and  tongue  as  in  articula- 
tion. 11.  Centre  of  platysma  retraction  of  the  mouth.  12.  Lateral  movements  of  the  head 
and  eyes,  with  elevation  of  the  eyelids  and  dilatation  of  the  pupils,  a,  b,  c,  d.  Centres  of 
movement  of  flngors  and  wrist. 

and  the  lower  fourth  (together  with  the  portion  of  the  third  frontal 
fissure  lying  posterior  to  the  ascending  branch  of  the  fissure  of 
Sylvius,  the  so-called  operculum)  will  contain  the  centre  for  the 
muscles  of  the  face,  the  tongue,  and  probably  also  the  larynx. 
It  must  be  remembered  that  this  division  into  fourths  is  purely 
arbitrary,  and  that  it  is  utterly  impossible  to  say  just  where  one  centre 
commences  and  where  another  terminates ;  indeed,  as  we  shall  have 
occasion  to  see,  the  centres  of  the  cortex  shade  into  one  another  to  a 
certain  extent.  There  have  been  considerable  discussion  and  consequent 
variance  of  opinion  among  physiologists  and  pathologists  as  to  the 
subdivision  in  these  fourths  of  the  motor  area.  Thus  Ferrier 
minutely  subdivides  this  motor  region,  as  is  indicated  in  Fig.  19, 
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basing  his  localizations  largely  upon  his  experiments  on  the  brain 
of  the  monkey,  although  he  is  particular  to  state  that  the  centres  of 
the  human  brain,  as  he  has  indicated  them  by  this  method  of  analogy, 
are  only  approximately  correct,  inasmuch  as  the  movements  of  the 
hand  and  arm,  for  instance,  are  more  complex  and  differentiated  in 
man  than  in  the  monkey,  whilst  in  the  human  being  there  is  nothing 
to  correspond  with  the  prehensile  movements  of  the  lower  limbs  and 
tail  of  the  monkey.  Horsley  and  Beevor  have  outlined  this  region 
in  a  somewhat  similar  manner  to  Ferrier,  also  by  experiments  upon 
animals.  (Fig.  20.)  The  third  frontal  convolution  (Fig.  14)  is  the 
centre  of  speech  in  the  sense  that  a  lesion  of  it  causes  an  inability  to 
articulate  words  properly,  although  the  patient  may  understand  per- 
fectly well  what  is  said  to  him.  This  is  called  motor  aphasia^  and 
was  the  symptom  to  which  Bouillaud,  Dax,  and  Broca  first  called 
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St*^on.  af  j/ 
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jTjitii  nit  own  rip*    HaiMing  UtiA 

Onter  surfiu^  of  the  leil  half  of  the  brain  of  an  orang  -outang,  showing  centres.    (Horsley.) 

R.  Fissure  of  Rolando.     IP.  Interparietal  flssare.      PO.  Occipito-parietal  fissure. 

8.  Fissure  of  Sylvius.    PC.  Praecentral  fissure. 

attention.  Lesion  of  the  first  temporal  convolution,  and  to  some 
extent  of  the  second  temporal  convolution,  especially,  as  Mills  has 
recently  shown,  in  their  upper  and  posterior  portious,  gives  rise  to 
the  symptom  which  is  knowu  as  mental  or  toord-deafness,  character- 
ized by  the  ability  of  the  patient  to  hear  perfectly  well  what  is  said 
to  him,  at  the  same  time  that  he  fails  to  understand  what  he  thus 
hears.  Singular  to  say,  the  most  beautiful  exposition  of  this  was 
given  by  Munk  through  his  experiments  upon  the  brains  of  dogs. 
He  would  so  train  a  dog  as  to  have  him  crouch  at  the  word  of  com- 
mand or  at  the  crack  of  the  whip.  From  this  dog's  brain  he  then 
removed  the  auditory  centre  in  the  convolution  analogous  to  the 
temporal  convolution  of  the  human  being,  then  stuffing  the  ear  upon 
the  side  of  the  uninjured  nerve,  so  that  the  dog  could  hear  nothing 
in  that  way.  Coming  into  the  room  suddenly  behind  the  animal,  and 
speaking  to  him  or  cracking  his  whip,  the  dog  would  evidently  hear 
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what  was  said  to  him,  as  well  as  the  crack  of  the  whip,  because  he 
would  prick  up  his  ears  and  manifest  other  signs  of  audition,  but  he 
would  not  crouch,  as  he  had  been  accustomed  to  do,  showing  that 
although  he  heard  the  sounds,  he  no  longer  understood.  If  the 
cotton  was  now  taken  from  the  uninjured  ear,  he  again  not  only 
heard  the  sound,  but  crouched  at  the  word  of  command  or  the  crack 
of  the  whip — thus  evidencing  that,  through  the  sound  side  of  the  brain, 
he  not  only  heard  but  understood.  When  there  is  a  lesion  of  the 
island  of  Reil,  which,  as  has  been  said,  is  a  series  of  small  convolu- 
tions buried  in  the  fissure  of  Sylvius,  there  is  caused  what  is  known 
as  paraphasia,  or  the  aphasia  of  condiuUion.  In  such  a  case  patients 
understand  perfectly  well  what  is  said  to  them,  and  articulate  words 
correctly,  but  they  misplace  them,  saying,  as  did  one  patient  of  mine, 
"  I  see  best,"  instead  of  "  I  have  been ; "  and  making  the  most 
curious  and  insensate  combinations  of  words.  A  patient  suffering 
from  paraphasia  may  be  able  to  speak  a  given  word  himself,  but 
cannot  repeat  it  when  it  is  spoken  by  another.  A  lesion  in  the 
angular  gyrus  generally  causes  what  is  known  as  mental  or  word- 
blindness;  that  is,  an  inability  to  recognize  the  meaning  of  a  word 
which  is  seen,  although  it  may  be  automatically  repeated.  This 
word-blindness  is  usually  associated  with  true  blinaness  of  that 
variety  known  as  hemianopsia,  which  is  described  further  on.  Word- 
blindness  and  word-deafness  are  frequently  observed  together  in  the 
same  patient,  due  to  consentaneous  implication  of  the  temporal  and 
the  angular  convolutions,  as  might  be  expected  from  the  proximity 
of  the  posterior  end  of  the  temporal  convolutions  to  the  angular 
convolution.  There  is  a  symptom  known  as  agraphia,  consisting 
of  an  inability  to  write,  although  there  may  be  no  paralysis  of  the 
hand,  no  loss  of  the  memory  of  words,  no  woixl-bliudness,  and  no 
hemianopsia.  It  is  by  no  means  certain  as  to  where  its  causative 
lesion  is  situated,  although  possibly,  as  has  been  supposed,  it  may 
be  in  the  posterior  portion  of  the  second  frontal  convolution.  The 
cuneus,  a  small  portion  of  the  adjacent  occipital  lobes,  and  the 
lingual  lobule,  constitute  the  centre  of  vision  (Fig.  16)  in  the  sense 
that  a  lesion  in  this  region  causes  blindness  of  the  lateral  half  of 
the  eye  to  the  opposite  side  of  the  median  line — i.  e.,  if  the  right 
occipital  lobe  in  this  r^ion  is  affected,  the  patient  fails  to  see  anything 
to  the  left  side  of  the  middle  line  of  the  eye.  This  defect  of  vision 
is  that  which  is  known  as  hemianopsia.^  There  is  a  considerable 
doubt  at  the  present  day  as  to  exactly  where  the  centimes  are  of  the 
sensations  of  touch,  pain,  muscular  seuse,  and  temperature.  Ferrier 
and  his  followers  maintain  that  the  site  of  the  tactile  sense  is  in 

»  Hemiopia  is  derived  IVom  the  Greek  words  i/uiarr,  "half,"  and  6i''/f,  "sight,"  mean- 
ing, therefore,  half  sight.  There  is  another  somewhat  similar  word,  which  has  led  to 
much  oonAision— hemianopsia,  firom  ijfitmr,  "half,"  uv  (privative)  and  inl't^,  "sight," 
meaning  alio  half  sight.  It  seems  to  he  agreed  at  the  present  day  that  by  arbitrary  custom 
hemiopia  shall  mean  the  condition  of  the  retina,  while  hemianopsia  shall  be  applied  to  the 
cro0aing  of  the  rays  of  light  in  the  media  in  front  of  the  retina.  Thus  a  left  hemiopia  will 
indicate  that  the  left  halves  of  both  retime  are  blind,  so  that  the  i)atient,  not  being  able  to  see 
objects  to  the  right  of  either  eye,  shall  be  said  to  have  a  right  hemianopsia.  This  is  made  plain 
by  tbe  dia«rram  of  Fig.  28. 


42 


lyTRODUCTOBT. 


the  gyros  bippocainpi  (Fig.  16),  and  Schafer  and  Horsley  formerly 
bdieved  that  it  was  in  what  Broca  has  termed  the  limbic  lobe,  by 
whichy  as  has  already  been  explained,  he  meant  the  gyrus  fomicatos 
as  it  sweeps  around  the  corpus  callosum,  ending  below  in  the  hip- 
pocampal  and  uncinate  convolutions  (Fig.  16).  Others  have  shown, 
however,  that  lesions  of  the  motor  area  may  have  with  them  some 
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iu*iMiv«H'ut  v»f  ."iinii^wtion.  1  have  myself  recently  reported  a  case  in 
whnh  J4  i\^iukI  ivil  wixnnna  wius  found  in  the  ascending  parietal  con- 
\iantiw  iki  wUmt  tho  iuiuaion  of  the  upper  and  middle  third,  from 
whivh  thc*v  \m\  w^xiiu^l  a  motor  paralysis  of  the  opposite  arm  and 
\k^  with  t4  vliMliuol  im|minn(»nt  of  muscular  sense  (Fig.  21).  Hors- 
lv\.  iu  t4  ixxH'Ut  ttrtiolo,  Ht4itiHl  his  Ixilief  that  there  is  impairment  of 
imiM»ulju  ti^UM*  ill  tlio  IohIoiih  of  (he  motor  area,  and  reported  a  case  of 
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the  gyrus  hippocampi  (Fig,  16),  and  Schafer  and  Horsley  formerly 
believed  that  it  was  in  what  Broca  has  termed  the  limbic  lobe,  by 
which,  as  has  already  been  explained,  he  meant  the  gyrus  fomicatus 
as  it  sweeps  around  the  corpus  callosum,  ending  below  in  the  hip- 
pocampal  and  uncinate  convolutions  (Fig.  16).  Others  have  shown, 
however,  that  lesions  of  the  motor  area  may  have  with  them  some 


Fig.  21. 


Looallxatlon  of  muscular  sense,  with  motor  paralysis,  in  a  case  of  my  own,  with  autopsy. 

impairment  of  sensation.  I  have  myself  recently  reported  a  case  in 
which  a  round-cell  sarcoma  was  found  in  the  ascending  parietal  con- 
volution at  about  the  junction  of  the  upper  and  middle  third,  from 
which  there  had  resulted  a  motor  paralysis  of  the  opposite  arm  and 
leg  with  a  distinct  impairment  of  muscular  sense  (Fig-  21).  Hors- 
ley, in  a  recent  article,  stated  his  belief  that  there  is  impairment  of 
muscular  sense  in  the  lesions  of  the  motor  area,  and  reported  a  case  of 
removal  of  a  tumor  from  the  centre  for  the  thumb  (Fig.  20),  in 
which,  during  recovery,  there  was  considerable  pain  in  this  member. 

Fig.  22. 


Diagram  of  lesion  causing  loss  of  tact  and  pain  sense,  with  preservation  of  muscular 

sense  (autopsy). 

I  have  recently  seen  a  case  in  consulUtion  in  which  there  was  absolute 
loss  of  the  sense  of  touch  and  pain,  with  preservation  of  the  mus- 
cular sense,  and  in  which  the  autopsy,  made  by  my  friend  Dr. 
Frank  Madden,  of  Plattsburg,  New  York,  disclosed  a  lesion  of  the 
parietal  lobe,  as  represented  in  Fig.  22.  In  the  last  few  years  there 
has  grown  to  be  a  belief  that  the  parietal  lobes  are  the  terminals  of 


CHART  OF  LOCALIZATION  OF  CORTICAL  CENTRES  DETERMINED  ON 
MEDIAL  SURFACE  OF  CEREBRUM. 
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seosory  nerve-fibres  of  the  general  senses  of  pain,  muscular  sense, 
tact,  and  perhaps  heat ;  but  t!ie  proof  of  tliis  has  been  rather  auat* 
omical  than  physiological.  There  might,  iudetn:!,  be  a  question  as  to 
whether  it  is  necessary  to  suppose  that  there  are  centres  of  sensation 
distinct  from  those  of  motion,  if  we  aewpt  the  views  of  Cajal  and 
Andriezen,  that  are  soon  to  be  explaineil,  of  the  mode  of  entrance 
of  the  senst^ry  nervous  current  to  the  motor  cells  of  the  eortex. 

It  will  be  tlnis  seen  that  onr  knowledge  of  the  centres  of  the 
oortex  is  remarkable  when  wg  consider  that  almost  the  whole  work 
of  discover)*  and  confirmation  has  been  done  since  1870.  Plate  I. 
represents  the  centres  that  are  known  as  we  have  been  describing 
them.  From  this  it  will  he  seen  tliat  we  know^  the  motor  centres 
for  the  arm  and  leg  musc^lee,  for  the  muscles  of  the  head,  face,  and 
larynx,  for  articulate  sjM^ch,  for  word-deafnei3S,  for  jiaraphasia  or  Inter- 
rnption  of  speech -wuduction,  for  word-blindness,  lor  lieniiaiiopaia, 
and  possibly  for  agraphia;  whilst  the  centres  for  the  muscular  sense, 
for  tact,  and  for  pain  are  possibly  to  be  found  iti  the  parietal  lobes. 
There  is  some  dispute,  however,  as  to  the  exact  localization  of  the 
different  muscular  groups  in  the  motor  region.  It  is  very  evident 
that  there  is  a  large  portion  of  the  cortex  with  whose  functions  we 
are  not  at*quainted.  The  portion  of  the  two  frontal  convolutions 
somewhat  in  front  of  the  a.^ceudiug  froutal  convolutions  are  inex- 
citable,  and  lesions  of  them  do  not  give  rise  to  motor  or  sensory 
phenomena,  but  ratiier  to  purely  menttil  phenomena^  so  far  as  we  now 
know.  Outside  of  the  regions  we  have  marked,  the  fuuetions  of  the 
cerebrum  are  unknown  to  us  (Plate  I,).  It  is  probable  that  every  year 
will  add  to  our  knowdedge.  The  doctrine  of  cerebral  localization  has 
been  vigorously  opposed  by  a  small  and  constantly  waning  school, 
of  which  Goltz  is  the  most  illustrious  exponent.  As  critics  these 
writers  have  been  of  great  service  to  science^  for  they  have  exposed 
the  absurd  claims  of  over-enthusiastic  local izationists,  and  have 
abowQ  that,  in  order  to  destroy  or  even  distinctly  impair  a  centre  of 
the  cerebral  cortex,  a  lesion  must  be  destructive,  and  not  merely 
irritative;  thus,  whilst  a  tumor,  a  softening,  or  a  marked  com- 
preeBion  from  a  fracture  may  inhibit  or  destroy  the  function  of  a 
centre,  this  may  persist  w^ith  a  mild  degree  of  meningitis,  especially 
of  the  pia  mater,  or  with  slight  compression.  The  more  localized 
a  lesion  is,  too,  the  more  prone  it  is  to  affect  the  centre.  But  Goltz 
and  his  followers  have  not  succeeded  in  their  attempt  to  demonstrate 
that  tlie  doctrine  of  cerebral  localization  is  based  on  faulty  observa- 
tion— indeed,  this  is  the  very  defect  of  all  their  own  reports  of  cases 
or  experiments.  Speaking  from  my  own  clinical  experience,  I  can 
say  deliberately  that  I  have  never  seen  a  ease  disproving  cerebral 
localization^  although  I  have  observed  and  read  of  many  In  which 
an  imperfect  history  made  it  impossible  to  reach  a  conclusiou. 

The  histology  of  the  gray  matter  of  the  brain  is  quite  intricate  and 
differs  somewhat  in  different  regions.  The  late  researches,  to  wliii-h 
I  have  so  frequently  alluded,  have  made  considerable  modilications 
even  in  the  views  that  were  curi^ent  at  the  time  of  the  first  edition  of 
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Fig.  28. 


this  book,  two  years  ago.  Let  us,  for  example,  examine  the  type  of 
structure  that  is  seen  in  the  motor  area.  This  has  been  described 
as  consisting  of  five  layers,  and  even  of  six,  but  the  present  opinion 
is  that  there  are  only  four,  viz.,  the  molecular  layer,  that  of  the 
small  pyramidal  cells,  that  of  the  large  pyramidal  cells,  and  that 
of  the  polymorphous  cells. 

The  molecular  layer  (1,  Fig.  23)  presents  a  finely  granular  or 
reticulated  appearance.  It  is  dotted  here  and 
there  with  some  nuclei  probably  belonging  to 
the  neuroglia  cells,  especially  abundant  be- 
neath the  pia  mater,  and  it  also  contains  a  few 
other  and  larger  nuclei,  surrounded  by  a  tri- 
angular or  fusiform  protoplasmic  body  that  is 
probably  of  nervous  function.  In  the  most 
superficial  poition  of  this  molecular  layer 
KoUicker  and  Exner  discovered  a  group  of 
horizontal  fibres.  Andriezen  has  recently  de- 
scribed in  the  outermost  region  of  this  mole- 
cular layer  a  system  of  neuroglia  cells,  giving 
rise  to  a  tangential  plexus  of  fibres  radiating 
from  the  bases  of  these  cells  and  also  to  tuflts 
of  descending  fibres.  This  molecular  layer, 
however,  is  worthy  of  more  extended  study, 
because  of  the  fact  that  the  earliest  lesions  of 
general  paresis  are  probably  found  in  it, 
whilst  it  is  probably  affected  in  other  mental 
affections.  Fig.  24  shows  some  late  remark- 
able researches  regarding  it  by  Cajal.  It 
would  appear  that  its  special  cells  are  aston- 
ishingly peculiar  in  the  unlikeuess  of  their 
processes  to  the  usual  protoplasmic  and  axis- 
cylinder  branches  of  other  nerve-cells.  There 
are  three  varieties  of  these  nervous  structures, 
"irltl:'  TT^LZ  "«™ely,  polygonal  fusiform,  and  triangular 
convolution.  (Cajal.)  or  star-shaped  cells.     The  polygonal  are  of 

1.  Molecular  layer;  2.  Layer  medium  size  (Fig.  24,  i>),  and  have  four  to 
of  the  small  pyramidal  cells;  six  protoplasmic  processcs,  which  are  nodular, 
3.  lAyer  of  the  large  pyram-  fine,  ramifviuy:,  and  divergent,  some  of  them 


idal   cells;    4. 
polymorphous  cells ;  5. 
matter.    (Cajal.) 


^^^^^  ^white  ^'^scending  to  the  layer  of  the  small  pyramidal 


cells.  The  axis-cylinder  process  is  fine,  pro- 
ceeding from  the  side  of  the  cell  or  of  a  large 
process,  and  it  passes  obliquely  or  horizontally  into  the  thickness  of 
the  molecular  layer,  ramifying  greatly  and  breaking  up  into  a  certain 
number  of  wavy  terminations  which  are  very  long  and  parallel  to 
the  surface  of  the  cortex,  but  never  descending  to  the  white  matter  as 
do  the  axis-cylinders  of  the  pyramidal  cells.  The  fusiform  {A,  C) 
and  the  triangular  (B)  are  cells  special  to  this  molecular  layer  in 
that  their  axis-cylinder  processes  cannot  be  distinguished  from  the 
protoplasmic  ones.  Another  striking  peculiarity  of  these  two  cellular 
types  is  that  they  possess  not  only  one,  but  two  or  more  nervous 
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firooesses  extend  iii^  hori  zoo  tally  in  the  thickness  of  the  raoleciilar 
aver,  where  they  divide  frtHjtieritly  at  a  right-angle,  thus  travei'sing 
an  enormous  space.  The  fusiform  t*e!l  is  ovoid  {A  and  C),  lying 
along  a  line  horizontal  with  the  surfin'e  of  the  cortex,  and  possess- 
ing J  wo  large  [>olar  trunks  whiel^  are  almost  r*^ -til i near.  These 
trunks^  as  has  already  l>een  said^  give  off  numerous  bra ne lies  at  a 
riglit  angle,  then  curve  so  as  to  approach  the  surface  of  the  cortex, 
and  finally  break  up  into  two,  three,  or  more  filaments  which  are 
ver^'  long  and  wavy,  and  which  ramify  exclusively,  almost  always  at 
a  right-angle,  in  the  moleindar  layer.  During  their  course,  often  at 
the  level  of  the  bend  (Fij^.  24,  C),  these  polar  trunks  emit  very  fioe 
horizontal  branches  whicii  are  also  very  long,  and  which  themselves 
art*  pnivided  with  ascending  collaterals.  Simie  of  them,  as  at  A^ 
Fig.  24,  however,  do  not  change  their  direction,  but  gradually 
dwindle  in  size  until  they  seem  to  l>ecome  a  simple  or  double  nervous 
filament.  The  triangular  or  star*shaj>ed  cell  (B)  is  different  from  the 
fusiform  one  in   that   the  c^lbbody   pOvSsesses   three  or   four  polar 
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SpeOlAl  cells  of  the  rooleciiifu^  layer  of  the  cerebral  eoilcx  of  a  dog  ooe  day  old.    (Cajal.  ) 
A.  Fnsillirm  ceUs ;  B.  Tdangiilar,  or  etar-staaped  oell;  C.  Another  f\isIforni  ceiU  D.  Poly- 

fooftl  ceU  wUh  naineruiu  protoida^mic  processes,  and  one  axli-cyltnder  divided  several  UmeA : 

«.  Azl»<yliiider. 


branches  which  take  a  horizontal  direction  tb rough  a  long  tract,  and 
gradually  dwindle  into  a  fikinit^nt  like  that  of  an  axia-cTbnder,  and 
during  their  <xmrse  they  give  off,  like  the  fusiform  cell,  a  numlKT  of 
fine  collaterals  whirli  ciinnot  t)e  distingirLshe<i  from  other  nervous 
filaments  of  the  molecular  layer.  According  to  Cajal,  the^se  fusiform 
and  star-shaped  cells  are  found  in  the  molecular  layer  iu  all  regions 
of  the  cortex,  most  especially  in  the  deeper  or  internal  half  of  the 
former;  whilst  the  ordinary  star  shajKHl  cell,  with  only  one  axis- 
cylindcr,  is  generally  in  tlic  external  half.  To  the  nervous  filaments 
of  the  molecular  layer  thus  made  by  the  axis-cylimlers  and  these 
peculiar  (3ells,  there  are  added  a  number  of  nerve- fibres  coming  from 
the  pyramidal  cells,  as  we  shall  soc^n  have  occasion  to  see. 

The  layer  of  small  pyramidal  cells  is  composetl  of  polyhaii-al  or 
pyramidal  cells  (2^  Fig,  23)  of  moderate  size,  their  dimension  and 
the  length  of  their  trunk  increasing  from  above  downward.  This 
trunk,  w^hich  is  often  split  into  two  near  the  IxrIv  *)f  the  cell,  termi- 
nates iii  a  large  plume  or  bouquet,  and  *:»ccupies,  interlacing  with 
pIomeB  from  neigh  boring  cells^  almo>st  the  whole  thicknesj^  of  the 
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molecular  layer.  The  axis-cylinder  is  very  fine,  desoeodsy  and  splits 
op  into  four  or  five  fine  collaterals,  each  of  which  in  its  turn  divides 
into  two.  Grolgi  supposed  that  the  collaterals  of  these  axis-cylioders 
anastomosed  with  each  other  to  form  a  continuous  network  in  the  gray 
matter.  Cajal,  however,  has  traced  them  in  a  thoroughly  satisfactory 
and  at  the  same  time  extremely  interesting  manner.  Finding  that  they 
were  extremely  long  in  the  human  being  and  the  large  animal,  be 
searched  for  them  in  the  embryo  and  in  the  newly  bom  small  mam- 
mals, aod  ascertained  that  they  terminated  with  a  varicose  expansion 
without  any  ioterlaciog;  and  he  has  even  followed  them  in  the  young 
foetus  from  their  very  outgrowth  from  the  axis-cylinder  up  to  their 
final  diehotomous  division.  The  layer  of  small  pyramidal  cells  merges 
insensibly  with  the  large  one  of  the  succeeding  cells. 

The  large  cells  of  the  pyramidal  layer  (3,  Fig.  23)  have  a  conical 
or  pyramidal  shape,  with  an  inferior  base  from  whidi  issues  the  axis- 
cylinder.  The  protoplasmic  processes  are  numerous  and  are  divisi- 
ble into  the  ascending  trunk  or  primordial  expansion,  the  collaterals 
of  the  ascending  trunk,  and  the  basilar  ex|)ansions  or  processes  of  the 
cellular  body.  The  ascending  trunk  is  thick  and  points  to  the  sur- 
face of  the  cortex  parallel  to  the  trunks  of  other  pyramidal  cells. 
When  it  has  arrived  at  the  molecular  layer  it  expands  into  a  plume 
or  bouquet  of  protoplasmic  branchlets,  which  terminate  free  among 
the  nervous  filaments  of  this  zone,  and  the  commingling  of  all  these 
plumes  or  bouquets  gives  rise  to  a  very  complicated  protoplasmic 
plexus,  to  which  is  due  the  finely  reticulated  appearance  of  this  por- 
tion of  the  cortex  in  the  ordinary  carmine  staining.  Golgi  supposed 
that  these  protoplasmic  branchlets  were  in  connection  with  the  vessels 
and  the  neurogliar  cells,  but  Cajal  positivelystates  that  they  distrib- 
ute themselves  throughout  the  whole  thickness  of  the  molecular  layer, 
and  Retzius  has  verified  this.  The  axis-cylinder  of  these  pyramidal 
cells  passes  through  all  the  lower  layers  of  the  cortex  and  into  the 
white  substance,  where  it  bends  and  becomes  continuous  with  a  nerve- 
tube.  During  its  course  it  gives  off  six  to  ten  fine  collaterals  at  a 
right-angle,  which  proceed  horizontally  or  obliquely,  and  split  up  into 
two  or  three  terminal  branches.  Cajal  calls  these  pyramidal  cells  the 
psychical  cells.  They  increase  in  their  complexity  the  higher  the  scale 
of  creation  rises,  being  exceedingly  simple  in  the  frog  and  the  lizard, 
beginning  to  be  complicated  in  the  rat,  and  reaching  their  highest 
evolution  in  man. 

The  layer  of  the  polymorphous  cells  contains  a  few  pyramidal 
cells  (4,  Fig.  23),  some  of  which  are  large,  and  some  of  medium 
size,  whose  trunk  is  directed  toward  the  molecular  layer.  But  the 
most  of  the  cells  are  ovoid,  fusiform,  triangular,  or  polygonal.  There 
are  certain  characteristics  of  almost  all  the  cells  of  this  layer.  The 
trunk  is  usually  of  less  size  and  expansion,  so  that  it  never  reaches 
the  molecular  layer  or  the  terminal  bouquets  of  the  pyramidal  cells. 
In  some  of  them  there  is  no  trunk,  its  place  being  taken  by  two  or 
more  short  and  oblique  processes,  and  there  are  occasionally  others 
with  three  protoplasmic  expansions,  of  which  two  pass  to  the  white 
substance.     The  axis-cylinder  furnishes  two  to  four  collaterals  which 
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ramify  several  times  aud  pass  by  a  bend  or  a  T-shaped  division  into 
one  or  two  nerves  of  the  white  substance. 

Intermingle*]  in  small  number  with  tlie  elements  of  the  molecular 
and  the  small  and  large  pyramidal  layers  are  two  s{>eeies  of  cells 
known  as  the  sensitive  corpuscles  of  Golgi,  and  the  cells  of  Martinottij 
with  ascending  axis-cylinder.  The  former  are  large  and  polygonal 
and  have  protoplasmic  expansions  all  arouod  the  body^  whilst  the 
axis-cylinder  comes  off  from  the  upf>cr  or  lateral  |mrt  of  the  bxly, 
marches  in  various  directions,  and  after  a  short  distance  splits  up 
into  a  free  arborijcation  surrounding  the  body  of  the  neighboring 
cells.  Golgi  supposed  that  the  shortness  of  the  axis-cylinder  was  an 
evidence  of  the  sensory  function  of  the  cell ;  but  Cajal  suggests  that 
these  aliort  axis<'ylinders  are  probably  only  meant  to  connect  with 
neighboring  ce lls^  and  this  seems  much  moi-e  reasonable,  because  we 
have  no  ground  for  supposing  that  a  sensory  axis-cylinder  neecis  to 
be  any  shorter  than  a  motor  one,  inasmuch  as  it  carries  its  me.^sages 
through  equal  lengths  of  tissue.  The  ct41s  of  Marti nolti,  with  an 
ascending  axis-cylinder,  are  especially  to  be  found  in  the  layer  of  the 
polymorphous  corpuscles,  althongli,  as  has  been  said,  they  are  found 
in  some  degree  through  all  the  first  three  layers*  They  are  fusiform 
or  triangular,  with  protoplasmic  expansions  that  are  cither  aseeudiug 
or  descending,  but  the  axis-cylinder,  which  may  be  emitted  from  an 
ascending  protoplasmic  trunk,  mounts  almost  like  a  straight  line  to 
the  molecular  layer,  where  it  divides  into  two  or  three  large  branches 
ramifying  horizontally  and  splitting  up  into  a  terminal  arborization 
of  great  amplitude*  With  some  cells  it  has  ap[>eared  to  Cajal  that 
this  terminal  arborization  was  among  the  small  pyramidal  cells. 

Pig.  25. 


BKttoo  magolfled  S.75  dl&m^tetv,  ihowing  the  tter?e>fllM«  pimliig  Into  a  ooti volution. 

Into  these  layers  of  the  brain-cells  ascend  the  medullated  nerve- 
Shre^  from  thesublying  nerv^ous  regions,  as  is  representetl  in  Fig.  25, 
which  is  drawn  from  a  microaxjpical  section  of  a  eon^^jlution,  and 
in  which  the  nerve-fibres  are  seen  coming  up  in  a  sheatli  or  bundle 
and  diverging  gracefully  to  penetrate  the  gray  matter.     The  me<lul- 
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lated  uerve-fibres  constitute  the  white  matter  of  the  braio,  aud  are  of 
four  varieties : 

1.  Projection-fibres; 

2.  Commissural  fibres; 

3.  Association-fibres; 

4.  Centripetal  or  terminal  fibres. 

The  projection -fibres  ((7,  Fig.  26)  come  from  all  the  regions  of  the 
cortex  and  converge  toward  the  corpus  striatum  to  pass  into  the 
crura  cerebri.  In  the  small  mammals  they  emit,  at  the  height  of  the 
corpus  callosum,  a  large  collateral  for  this  body,  and  then  they  de- 
scend in  small  tracts  separated  by  layers  of  gray  substance,  which 
they  furnish  with  very  fine  collaterals,  although  there  are  some  of 
them  which  maintain  their  individuality,  without  giving  off  a  single 
collateral  throughout  the  whole  depth  of  the  corpus  striatum.  Molo- 
koff  aud  other  authors  supposed  that  these  projection-fibres  were  the 
sole  continuations  of  the  large  pyramidal  cells,  whilst  the  association 
and  the  commissural  fibres  came  from  the  small  pyramidal  cells. 
Cajal,  however — although  he  is  careful  to  explain  that  his  proof  is 
not  as  yet  satisfactory — maintains  that  they  come  from  both  the  large 

Pio.  26. 


Transverse  section  of  the  cerebrum,  showing  the  probable  disposition  of  the  commissural 

and  projection-fibres.    (Cajal.) 

A.  Corpus  callofium ;  B.  Anterior  commissure;  C.  Pyramidal  pathway  formed  of  the 

projection-fibres. 

and  the  small  pyramidal  cells,  and  even  from  certain  of  the  poly- 
morphous cells,  and  he  suggests  that  this  origin  from  cells  of  differ- 
ent dimensions  explains  why  the  axis-cylinders  are  of  varying  size. 
There  is  every  reason  to  believe  that  their  lower  passage  is  through 
the  pyramidal  fibres  of  the  spinal  cord,  although  the  proof  of  this  rests 
upon  the  well-known  pathological  methods,  and  has  received  as  yet  no 
confirmation  or  negation  from  the  latest  histological  investigators. 

The  association-fibres  are  divisible  into  short  and  long  ones;  the 
short  ones,  the  so-called  proper  arcuate  fibres,  connect  each  two 
neighboring  convolutions  of  the  same  hemisphere.  Besides  these, 
the  tangential   fibres  really  belong  to  this  system  (Fig.  29).     The 
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loB^  ftbras  of  asdoc*ititioD  furnish  a  connection  between  the  more  dis- 
tant convoIutTotis  of  the  heniisphere,  am!  they  consist  of  the  superior 
longitudinal  fas<4ealus,  whos<*  tilires  run  in  the  direction  of  the  setxjnd 
frontal  convolution,  iind  connect  the  frontal  convohitious  with  the 
occipital  couvohitioos ;  of  the  s«ih-calhjsul  longitudinal  fasciculus, 
running  under  the  corpus  callosum  and  also  connecting  the  frontal 
lobes  with  the  (»ccipital  ;  tlic  inferior  longitndinid  lasciculus,  running 
to  the  side  of  the  posterior  horn  of  the  hitt^ral  ventricle  and  connect- 
ing the  occipital  loU^s  with  the  teuiporal  ;  the  uncinate  fas^iculns, 
crossing  tlie  entrance  of  the  fissure  of  Sylvius  and  conn*x'ting  the 
lower  frontal  con%"olution  with  tiie  tip  of  the  temporal  lol>e ;  the 
cingulura,  passing  from  the  anterior  perforated  space  through  the 
gyrus  fornii'atus  to  tlie  tip  of  the  cornu  aniinonts,  its  anterior  portiun 
connecttiug  tlie  oltactnry  bulb  with  the  frontal  hibe,  and  its  posterior 
part  connetHing  the  hip|>ocann»al  gyrus  witli  tiie  temporal  lobe;  the 
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Tlifilif  <if  the  ooftex  and  Lhu  subcorticiil  white  matter  along  the  modidJl  surfliee  of  tbe 
cerebrum,  i  From  Mkvneht,) 
F*.  T(t.,  O.  FruiatJil,  temi»c>ml.  and  occipUiil  regions.  Tr»  Corpus  callosum.  C»C.  Clngulum, 
■timiundlDK  the  corpus  cailcMuiu  uml  beiieaUi  tbe  calloKhmarglnal  fl«anr«.  Ab.  Assoeiation 
tbrm,  L  «,.  flbfies  eollIl(^ctUlg  ii^ljacent  convolutfoiis.  K.  Cort<?x.  bl.  Iiiteruai  basal  fasciculus 
ofBunlacli.  LI.  Iiifvrl<»r  km^nimliDal  fasciculufi.  UJf.  Oifaciory  lobe.  La.  Lamina  perforata 
isaterlor.  ca,  AtHcrCor  cnraiiiJpeurt^,  imc.  Hook  of  tiie  hook-sbaped  convolution  of  gyrtii 
ttPdil^ClM.  Sp.  Bep4um  rjellucidum,  Th,  <  ipilr  th«iliirmjj<.  f.d.  Deacendlng  fornix,  m.  Oor- 
pn  misdollare.  f.a.  Ascending  fornix,  i^.  Corftora  quadrlgemloa.  A.  AqueJuclof  Sylviui. 
pv.  IHilrttiar  of  the  optic  thalnni  118,  Oi.  tntenial  g<?nicolat«  body.  T.  Tegtneutuui.  Pd.  Pea 
of  cfum  oeretirL  8t  1.  Ititomal  styluji  of  ihi^  o(*lic  iiiaiamus.  Lp.  Pneterior  lon^tuillual  6uh 
deuUia    en.  c^narlnui. 


vertical  fascicuhis,  which  1  wrings  the  tower  jKirietnl  lobe  into  connec- 
tion with  the  fusiform  lobu!<%  (Fig.  -7}  In  the  cerebellutn  there  are 
iiIbo  iissocitttion-tibi^es  piissing  from  convolution  to  convolution,  tlie 
so-called  garland-shaped  tiljix^s  of  Stilling.  Those  of  the  t^rebrnm 
protmbly  arise  from  the  three  luyers  v/  jorticrjl  tf^lls^.  t\,  the  large 
aod  small  pyramidal  imd  tlie  [K»U7noqA¥>ii8  cells  ;^*  -bnt  .05. )ie(  all 
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that  has  actually  been  observed  has  been  their  conDection  with  the 

5olymorphous  cells,  and  occasionally  with  a  large  pyramidal  cell, 
'he    axis-cylinders    of  these  cells   connect   with   the   association- 


Fig.  28. 


Frontal  section  of  the  occipital  lobe  showing  the  association-fibres,  according  to 
Sachs,  of  Breslau. 
V.  Descending  cornu  or  horn  of  lateral  ventricle,   f.e.  Calcarine  fiRsure.    «.  Upper  cleft  of 
calcarine  fi.ssure.    i.  Lower  cleft  of  calcarine  fissure.    colL  Collateral  sulcus.    s.o.I.  Parietal 
fissure.    8.0.  II.  First  occipital  fissure.    s.o.III.  Second  occipital  fissure,    c.a.  Calcar  avis  or 
hippocampus  minor.  f;.Z.  Lingtial  lobe.    «;/.  Fu.«<l  form  lobe,   p.o.a.  First  occipital  convolution. 
O.o.m.    Second  occipital  convolution,    y.o.i.    Third  occipital  convolution,    c.  Cuneus. 
The  following  are  the  different  strands  which  Sachs  has  marked  out : 

1-10.  The  forceps.  11-14.  Internal  sagittal  stratum.  15.  External  sagittal  stratum.  16.  Cal- 
carine stratum.  17.  Transverse  stratum  of  cuneus.  18.  Stratum  proprlum  ol  cuneus.  19.  Stratum 
proprium  of  parietal  fissure.  20.  Stratum  proprium  of  first  occipital  fissure.  21.  Stratum  pro- 
prium  of  second  occipital  fissure.  22.  Stratum  proprium  of  the  collateral  sulcus.  23.  Deep 
stratum  of  convexity. 

fibre  usually  by  a  simple  bond,  i)iit  occjisionally  by  a  T-shaped  divi- 
sion into  cfjuaj.o/  noeqiial.fi^Urcj^ ;  s^  that  many  of  these  association- 

'.  ffhf^^^ljyHrtekifeJof  Jhe  flir»?iidj>of  ^the  different  connections  of  the 
V    •  •  ;•%  J"  \  ••I  I *" 
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two  bifurcating  braoches,  may  bring  a  cell  at  one  place  in  the  cortex 
into  relation  with  a  large  numljer  of  others  in  far  distant  regions. 
Tliese  association* fibres  increase  proportionately  to  the  mass  of  tlie 
gray  matter,  so  that  in  man  and  tlie  large  mammals  they  form  the 
principal  mass  of  the  white  substance.  Their  noralier  and  their 
extraortlinary  Icnj^tli,  conjoined  with  their  intricate  interlacing  with 
tlie  pryection  and  commissural  fibres,  rendei-s  it  impossible  to  follow 
any  one  of  them  auatomJeally,  and  hena*  it  is  that  they  have  hitherto 
only  been  studieil  by  the  so-c^xlted  tearing  method  in  brains  that 
have  been  peculiarly  hardeneil.  But  Cajal  has  made  tlie  happy  dis- 
covery that  they  can  be  investigated  with  fiir  greater  readiness  in  the 
small  brains  of  the  rat,  tlie  bat,  the  moose,  etc,,  not  only  because  of 
the  much  more  niinnte  *liniensions,  but  alsci  1  because,  singular  to  say^ 
in  certain  places  the  association^  commissural,  and  project  ion -fibres  are 
perfectly  delimited.  Ctyal  has  also  demonstrated  that  in  many  of 
the  aasociation-fibres  there  are  very  often  collaterals  which  ascend 
and  nunify  in  the  ditlerent  layers  of  the  cortex,  some  of  them  going 
•8  fiir  up  as  the  niolceohir  layer,  und  others  iii-?  far  down  as  the 
white  substance.  These  asscMjiat  ion -fibres  terminate,  like  the  fibi^es 
1X3  the  spinal  c^rd,  by  means  of  free,  wavy  arborizations  extending 
throughout  the  wdiole  cortex,  even  to  the  molecular  layer. 

The  commissural  fibres  are  to  be*  found  in  the  corpus  callosum  (^4, 
Kig.  2d)  and  the  anterior  commissure  (B).  The  former  consists  mainly 
of  fibres  running  from  one  hem isp here  to  another,  passing  horizon- 
tftlJy  across  and  tlien  bending  so  as  to  diverge  fan-like  into  difierent 
but  always  identical  portions  of  the  hemisjdieres,  with  tlie  exception 
of  the  temporal  and  the  basal  portions  of  the  occij>itid  lobes  and  the 
olfactory  bulbs*  The  anU^'ior  commissure  of  tire  same  side  is  an 
addition  to  the  corpus  callt^sum,  and  connects  tliose  identical  portions 
of  the  hemisplieres  which  the  corpus  callosum  tloes  not  join.  In 
tlie  cerebellum  there  are  also  commissural  fil>res  connecting  identical 
portions  of  the  two  hemispheres,  and  again  in  the  brain-stem  tietween 
the  identical  nuclei  of  the  cranial  nerves,  and  still  again  in  the  spinal 
con!,  in  which  the  fibres  of  the  posterior  commissure  connect  the  cells 
of  the  two  posterior  liurus.  The  eommissurai  fibres  (A  and  H,  Fig. 
26)  are  situated  beneath  those  of  assoeiatton  and  maintain  a  trans- 
verse direction  in  the  small  mammals.  They  are  extremely  minute, 
and  Cajal  has  determined  that  tliey  liave  a  malullary  sheath.  They 
arise  in  different  regions  of  the  cerebral  cortex  of  one  hemisphere  and 
terminate  in  the  other,  but  in  the  sphenoidal  lobes  tliey  are  aggre- 
gaied  into  a  separate  tract  to  form  the  anterior  com m insure.  Many 
of  ibem  give  otf  very  tine  collaterals  at  a  right  angle,  generally  to 
the  number  of  two  or  three,  and  these  ascend  to  be  lost  in  tlie  gray 
matter  above,  where  they  terminate  in  a  free  end.  Some  of  them 
even  bifurcate,  one  of  the  divisions  passing  horizontally  and  the  other 
poetnitiQg  tlie  gray  matter  (c.  Fig,  26).  It  w^ouhl  seem  probable 
that  these  commissural  tibres  are  mafic  up  of  direct  axis-cylinders 
and  of  cx)llateral  fibres  of  other  axis-cylinders,  becanse,  on  the  one 
Imndf  certain  of  them  have  been  traced  a.s  collatemls  of  either  asso- 
ciatiot]*  or  projection-fibres,  whilst,  on  the  other  hand,  other  fibres 
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have  been  followed  from  different  layers  of  the  cortex,  principally 
from  the  level  of  the  small  pyramidal  cells,  down  to  the  corpus  callo- 
sum,  into  which  they  pass  with  a  bend.  This,  however,  it  should  be 
borne  in  mind,  is  not  yet  positively  determined.  The  termination  of 
the  commissural  fibres  is  still  more  uncertain,  although  some  of  them 
have  been  seen  ascending  through  the  gray  substance  and  there  rami- 
fying, but  as  yet  their  terminal  arborization  has  not  been  actually 
observed.  SuflBcient,  however,  is  known  of  them  to  enable  us  to  re- 
gard them  as  nervous  connections  between  symmetrical  regions  of  the 
same  hemisphere,  as  well  as  probably  also  between  similar  elements 
,  of  the  different  regions  and  layers  of  the  cortex. 

We  have  learned  much  in  the  last  few  years  of  the  nervous  con- 
nections between  the  different  layers  of  cortical  cells.  Certain  thick 
fibres  have  been  observed  passing  obliquely  or  horizontally  through 
the  gray  substance  and  ramifying,  throughout  the  whole  thickness  of 
this  region,  even  the  molecular  layer,  with  a  ramification  of  enormous 
extent  (Fig.  30,  E).  These  are  supposed  to  come  from  the  spinal 
cord,  the  cerebellum,  etc.  The  terminal  branches  of  these  ramifica- 
tions are  varicose,  aud  especially  surround  the  small  pyramidal  cells. 
Cajal  ventures  the  suggestion  that  these  are  probably  sensitive 
nerves,  or  at  least  axis-cylinders  coming  from  cells  which  are  con- 
nected with  the  terminal  fibres  of  sensitive  nerves.  He  has  observed 
them  especially  in  reptiles.  Be  this  as  it  may,  certain  facts  are 
assured  about  the  connection  of  nerve-fibres  with  these  cells  of  the 
cortex.  Fig.  29  delineates  a  section  of  the  cortex  stained  with 
Weigert's  hsematoxylin  upon  the  left  side,  and  according  to  Golgi's 
method  upon  the  right,  showing  the  cells  therefore  on  the  left  hand 
and  the  fibres  on  the  right.  The  layere  of  the  cells  have  already 
been  explained  in  Fig.  23.  It  will  be  seen  that  the  uppermost 
region  of  the  cortex  contains  a  number  of  fine  fibres  which  mostly 
maintain  a  tangential  direction.  Beueath  these  tangential  fibres  are 
seen  the  super-radiating  fibres.  At  a  lower  level  still  is  the  layer  of 
Gennari,  and  at  a  still  lower  level  the  inter-radiating  fibres,  whilst 
lowermost  of  all  are  the  radii  themselves.  The  relation  of  these  to  the 
different  layers  and  cells  is  easily  seen  from  this  figure.  Cajal  has 
endeavored  to  show  the  course  of  the  nervous  currents  into  and  out 
of  these  cortical  cells  in  the  following  manner  (see  Fig.  30):  Starting 
from  the  fact  that  all  the  pyramidal  cells,  as  has  already  been 
described,  have  a  protoplasmic  plume  or  bouquet  extending  into 
the  molecular  layer,  he  regards  these  structures  as  the  receptacles 
of  nervous  currents  from  other  cells  through  the  axis- cylinders 
coming  into  these  protoplasmic  expansions.  In  other  words,  to  use 
Cajal's  terms,  the  current  is  cellulifugal  in  the  axis-cylinder  and 
ceUtUipetal  in  the  cell-body  or  the  protoplasmic  processes,  the  latter 
receiving  the  currents  and  the  former  transmitting  them.  (See  Fig.  30.) 
Reasoning  from  these  premises,  Cajal  suggests  that  in  the  molecular 
layer  of  the  cortex  the  plume  of  the  pyramidal  cells  receives  currents 
(1)  from  the  special  cells  of  the  molecular  layer  through  their  nervous 
expansions ;  (2)  from  the  vertical  fusiform  cells  of  the  coii«x,  by  means 
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[of  their  upper  arborizations  and  their  asct*ndintr  axis-cylinders;  (3) 
from  the  pyramidal  i-c^llsof  agsociation  in  variously  distaot  regions  of 
tJie  correx,  through  the  rntHlium  of  their  aseeudinjj  <^^H>lktenils  and  the 
terminal  arborizations  of  their  axis-eylinders  ;  (4)  possibly  also  from 


Fto.29. 


Fig.  30, 


FjG,  2fi.— Human  corlfjt  stnint'd  with  Wel- 
gert's  hnjiniitrixyHn  on  the  left,  and  by  Golgi'» 
tnetbod  dd  the  rigbt. 

Fifi.  80.— Probftbio  iJlrecUon  of  (he  farreate 
ftud  the  nervous  proLopUi«niie  conneeUorwi  lit 
the  c«li  oJ  tbe  cerebral  cwrt*?!.    (i'MAhj 

A.  Small  iiymmitliti  i'*?U  ;  B.  large  pyramidal 
cell ;  r,  D.  Polymnqtbous  cells ;  E.  Tertniiml 
rtbre  coming  I'rrjm other  rierve-t?eDtrc9  ,  F.  Col- 
laterals of  tbe  white  matter ;  G.  Axis-cyllndtir 
bifurcating  in  thu  whtte  matter. 


[Uie  cells  ui'  the  eerebellnnj,  of  the  spinal  oord,  ete.,  tli rough  the  ex- 
leDdeii  nervous  arborizEitions  which  form,  thi\>ut^hout  tlie  wHiole  gi^ay 
matter,  L»ertain  large  dbres  (*oining  from  the  white  sulisitan('<'j  (5)  pos- 
sibly also  from  tiie  eel  Is  of  the  opposite  heinisphei-e  t!i  rough  the  ter- 
minal branches  of  the  eommissural  tibres.  This  suggestion  is  in  the 
line  of  very  rigid  reason  iDg  from  the  facts  that  have  ali-eady  been 
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explained,  and  it  certainly  offers  a  superb  explanation,  together  with 
what  follows,  of  the  widespread  commingled  cerebral  and  physical 
symptoms  of  general  paresis,  in  which,  as  we  shall  have  occasion  to 
see,  the  lesions  are  especially  in  the  molecular  layer.  The  nervous 
ccmnections  between  the  pyramidal  and  the  polymorphous  cells  are 
extremely  complicated.  They  are  between  the  cellular  body,  the 
trunk,  and  the  protoplasmic  processes  of  these  cells,  upon  the  one 
hand,  and  five  varieties  of  nervous  fibres  upon  the  other,  which  latter 
are  constituted  by  the  collaterals  of  the  white  substance,  those  of  the 
corpus  callosum,  the  terminal  association -fibres,  the  terminal  arbori- 
zations of  the  so-called  sensory  cells  of  Golgi,  and  the  myriad  col- 
laterals coming  from  the  axis-cylinders  of  the  cells  in  the  three 
deeper  layers  of  the  cortex.  If  these  conjectures  of  Cajal's  be  correct, 
the  pyramidal  cells  would  receive  in  this  manner  nervous  influences 
from  the  sensory  cells  of  Golgi  that  are  scattered  throughout  the  layer 
of  the  pyramidal  cells ;  from  the  cells  of  the  association -fibres  situated 
in  the  different  lobules  of  the  same  hemisphere ;  from  the  same  cells 
of  the  opposite  hemisphere,  through  the  medium  of  the  commissural 
fibres  or  the  anterior  commissure  ;  from  the  cells  of  the  sensory  areas 
of  the  cerebrum,  and  from  the  cells  in  the  layers  beneath  the  pyramidal 
cells.  The  last  of  these  connections  appears  to  be  established  by 
means  of  the  collaterals  of  the  axis-cylinders  coming  from  the  upper 
pyramidal  cells,  as  well  as  by  the  medium  of  the  body,  the  protoplas- 
mic trunk,  and  the  basilar  processes  of  the  pyramidal  cells  beneath. 
Each  collateral  is  of  great  length,  has  many  ramifications,  and  main- 
tains a  horizontal  course,  so  that  it  touches  the  protoplasmic  expan- 
sions and  the  bodies  of  many  cells,  enabling  the  small  pyramidal 
cells  to  send  a  nervous  current  to  a  whole  series  of  other  pyramidal 
cells,  both  medium-sized  and  small,  lying  at  a  deeper  level.  Each 
large  pyramidal  cell,  in  its  turn,  owing  to  its  large  surface  of  con- 
tact through  its  trunk,  its  protoplasmic  collaterals,  and  its  descend- 
ing basilar  processes,  can  receive  nervous  currents  from  an  infinity 
of  pyramidal  cells  above  it.  This  is  represented  in  Fig.  30  {Ay  B, 
C,  D\  in  which  the  arrows  show  the  direction  of  the  nervous  cur- 
rents. Although  this  matter  is  to  some  extent  conjectural,  yet  cer- 
tain fibres  have  been  seen  terminating  by  arborizations  in  the  cortical 
layer  of  the  optic  lobe  in  birds,  which  is  the  equivalent  of  the  molecu- 
lar layer  in  the  human  being;  in  certliin  mammals  fibres  coming 
from  the  olfactory  lobe  send  collateral  and  terminal  branches  to  a  su- 
perficial zone  which  is  the  place  of  union  between  the  protoplasmic 
{)lumes  of  the  pyramidal  cells,  and  which  is  therefore  the  exact  ana- 
ogue  of  the  molecular  layer  of  the  human  cortex  ;  whilst  in  reptiles 
not  only  the  olfactory  fibres,  but  even  the  other  axis-cylinders,  prob-  " 
ably  contain  sensory  fibres  from  the  cord,  and  ramify  in  great  num- 
bers in  the  superficial  or  molecular  layer  of  the  cortex.  For  these 
reasons  Cajal  believes  that  a  voluntary  movement  begins  in  the  pro- 
toplasmic plume  or  bouqicet  of  the  pyramidal  cells,  and  that  therefore 
it  has  its  origin  in  the  midst  of  the  molecular  layer,  and  he  would 
thus  explain  the  fact  that  mechanical,  chemical,  and  electrical  stimuli 
of  the  cerebral  cortex  will  excite  movements  in  determinate  muscular 
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gniupa*  Andriraea  has  recent ly  shown  that  the  whole  cortex  is  per- 
vaded by  several  strata  of  nerve- pi  ex  uses,  extending  in  sheet-like 
fiishioD.  These  are  illiKstratet]  in  Fig.  31.  Eiieh  of  the^ie  plexuses 
is  for  purposes  of  associatioUj  and  contains  a,ssodatiou,  coraraissural, 
aod  projection -fibres,  which,  Amlriezeu  maintains,  connect  with  the 
apical  or  basilar  protoplasmic  expansions  of  cortical  nerve  celLs.  An- 
liriezen  furthermore  dtscril>es  certain  celts  to  which  he  gives  the  name 
of  **  ambiguous/^     Thi»se  are  contained  in  tlie  molccuhir  layerj  and 

FlQ.  81. 
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Oorteac  of  the  humau  bmJij,  showing  ibe  iierve-flhre  iyiteiof  wid  pie 
{combined  WeiKerCs  and  Golgi'si  mulbodH). 
~c,  t,  Omx  cone  (free  from  nerve*flbre).     M.  P>  MolccuUr  pXaxm  (Exner*)})  In  ihe  int>lecular 
l«)W.     A  i*r.  AmUigtioiu  ceU-stnUum.      Svbm.  P,  Submoltculai  plexus.     Qt.  P.  P  Great 
|»f  fwnldal  plexiii.    iN>£.  P.  Poiymoriihle  plejcus,     IK  White  substance.    i^NDRiftZEN.) 

they  are  fusiform,  pyriform,  triangular,  or  polygonal  in  shape,  but 
often  bifurcated  into  two  tnieqnal  horns.  He  regaixls  them  as  dis- 
lind  iu  an  anatomicxj-physiulogituil  way,  and  as  receiving  aod  distrib- 
uting seusory  excitations  in  tlie  same  manner  as  the  pyramidal  cells. 
This  cortex  or  gray  matter  of  the  cerebrum  is  the  organ  of  the 
mind,  and  the  so-«dl(Kl  centres  are  simply  the  terminal  stations  of 
the  difierent  peripheral  nerves  which  are  thus  brought  into  eonnec- 
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tion  with  the  raiud  as  a  whole.  The  centres  are  therefore  only  cora- 
fmrtmoQt*  (if  the  tiimd,and  clinical  observation  constantly  shows  that 
Icsiion  of  any  one  of  tlieni  need  not  ruuse  niental  impairmeDt;  but 
that,  to  produce  disorder  of  the  inind,  there  most  be  more  or  less 
widespread  disease  of  tlie  cortex  involving  a  numlier  of  centres.  On 
the  other  hand,  as  we  shall  have  occasion  to  see  when  studying  the 
insanities^  niental  diseai?c  may  exist  aloue  without  the  physical  aym|i* 
torns  that  demonstrate  lesion  of  the  individual  cM^utres,  Throngh 
the  influence  largely  of  the  teachings  of  the  (lerman  school  it  isi 
generally  supposed  that  the  frontal  lobes  anterior  to  the  motor  area 
mnst  be  affected  in  order  to  have  mental  disease;  but  this  has  l^een 
again  and  again  disjiroveil  by  clinical  observation,  as  lesions  in  the 
different  lobes  of  the  brain  have  been  f|uitc  sufficient  to  cause  marked 
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Seettou  of  tlm  certibrtitn,  Bhowf  iig  tbe  oeiitruiii  ovale  ou  the  kA  side. 

mental  symptoms.  We  are  therefoi'e  warranted  in  reganling  the 
cortex,  as  a  whole,  as  the  or^an  of  the  mindj  antl  tfie  so-called  ^HL^ntres 
as  being  tliose  areas  of  the  c^irtex  in  which  terminate  the  nervts 
coming  from  the  periphery,  or  what  are  known  as  the  projection- 
fibres,  in  contradistinction  to  the  commissural  and  association-fibres 
of  the  cjerehrum,  which,  as  we  have  seen,  connect  the  diffei*ent  con- 
volutions. 

It  will  now  be  our  task  to  travel  the  highly  eoraplex  route  which 
these  projeetion-tibres  take  from  the  cortex  to  the  peripheral  strnc- 
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tureSy  although  it  must  be  borne  in  mind  that  in  doing  this  we  can 
no  more  than  outline  the  anatomical  facts  which  have  a  clinical 
bearing.  Fig.  32  represents  upon  the  left  side  a  transverse  section 
made  across  the  hemisphere  a  short  distance  below  the  vertex,  and 
shows  the  centrum  ovale,  consisting  of  the  white  matter  in  the  centre, 
fringed  around  with  the  convolutions.  Fig.  33  represents  a  still 
deeper  section  of  the  hemisphere,  showing  in  the  middle  line  the 
great  mass  of  commissural  or  connecting  fibres  running  across  from 
one  hemisphere  to  the  other,  the  so-called  corpus  callosum.  When 
this  corpus  callosum  is  lifted  (Fig.  34)  the  ganglia  of  the  base,  or  the 
ba^  gangliay  are  seen  lying  in  the  ventricles,  the  third  ventricle  in 
the  centre  and  the  lateral  ventricles  one  on  each  side.     These  basal 

Fig.  33. 


The  centrum  ovale  and  the  corpus  callosum. 


ganglia  consist  of  several  masses  of  gray  matter.  On  each  side  of 
the  median  line  is  seen  a  large  pear-shaped  body,  the  optic  thalamus. 
To  the  outside  of  this  is  a  tail-shaped  body,  commencing  anteriorly 
in  a  large  club-shaped  head,  and  running  posteriorly  to  pass  down- 
ward and  inward  and  terminating  in  a  tail.  This,  because  of  its 
shape,  is  known  as  the  nucleus  caudatus,  or  the  caudate  nucleus. 
When  a  transverse  section  is  made  through  these  basal  ganglia  at  a 
still  deeper  level  (Fig.  35)  this  caudate  nucleus  will  have  had  the 
body  of  it  between  the  head  and  the  tail  cut  away  so  that  only  the 
head  will  be  seen  anteriorly,  whilst  posteriorly  the  tail  alone  will  be 
visible.     It  is  therefore  evident  that  the  caudate  nucleus  is  arched, 
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like  a  tadpole^  from  its  head  to  its  tail^  and  it  is  this  arch  that  is  cut 
away  by  the  section  of  which  we  are  now  speaking.  At  this  deeper 
level  there  comes  into  view  another  mass  of  gray  matter,  the  so-called 
lenticular  or  bean-shaped  nucleus,  to  the  outside  of  the  caudate  nucleus 
(i.  e,y  its  severed  head  and  tail)  and  the  optic  thalamus.  This  len- 
ticular nucleus  has  three  compartments,  an  outer,  a  middle,  and  an 
inner  one,  seen  in  Fig.  35.  The  caudate  nucleus  and  the  lenticular 
nucleus  were  regarded  by  the  older  anatomists  as  essentially  one 
structure,  and  were  known  by  the  collective  name  of  the  corpus 
striatum.  Running  between  the  head  of  the  caudate  nucleus  ante- 
riorly and  internally,  the  optic  thalamus  and  the  tail  of  the  caudate 
nucleus  posteriorly  and  internally,  and  the  lenticular  nucleus  exter- 
nally, is  a  mass  of  white  fibres  known  as  the  internal  capsule.     This 
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contains  the  nerve-fibres  coming  from  the  convolutions  and  converg- 
ing at  this  point  to  pass  in  and  between  the  deeper  masses  of  gray 
matter.  The  nerve-fibres,  therefore,  which  have  been  spread  out 
over  the  wide  surface  of  the  overarching  convolutions  of  the  cortex, 
are  here  narrowed  into  the  constricted  strait  of  the  internal  capsule. 
This  should  be  carefully  borne  in  mind,  because  upon  this  anatomical 
fact  depend  some  important  points  of  diagnosis,  as  it  will  be  evident 
that  a  small  lesion  capable  of  injuring  many  fibres  which  are  packed 
together  into  the  narrow  compass  of  the  internal  capsule  would  be 
utterly  incapable  of  injuring  the  same  number  of  fibres  if  it  attacked 
them  after  they  had  spread  out  over  the  wide  area  of  the  cortex. 
At  the  right  side  of  the  brain,  in  Fig.  35,  for  example,  are  figured  the 
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different  convolutions  of  the  vertex  of  the  brain.  Let  the  reader 
contrast  the  size  of  the  lesion  that  would  be  necessary  to  affect  all  the 
different  centres  upon  these  convolutions  with  the  size  of  the  lesion 
that  could  affect  the  nerve-fibres  coming  from  these  centres  after 
they  have  converged  into  the  internal  capsule,  and  he  will  obtain  a 
clear  idea  of  what  I  am  attempting  to  explain.  This  internal  capsule 
is  composed  of  an  anterior  portion  and  a  posterior  portion,  and  the 
point  at  which  these  bend  into  one  another  is  known  as  the  knee,  or 
genu.  The  anterior  portion  contains  the  motor  fibres,  and  the  pos- 
terior portion  the  sensory  fibres;  indeed,  it  may  be  borne  in  mind  as 
an  invariable  rule  in  tracing  the  course  of  a  nerve-tract  in  the  brain 
and  cord,  that  the  motor  fibres  lie  always  anteriorly,  or  toward  the 
abdomen,  or  verUrad,  as  is  technically  said,  whilst  the  sensory  fibres 
always  lie  posteriorly,  toward  the  back,  or  dorsad.  Some  of  the 
fibres  coming  from  the  cortex  pass  straight  through  to  lower  levels, 
whilst  others  terminate  in  these  basal  ganglia,  and  others  still  origi- 
nate in  them  and  pass  to  the  periphery  or  to  other  masses  of  gray 
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CooTolutioDB  of  the  vertex,  on  the  right ;  on  the  left,  the  basal  ganglia,  the  internal  capsule, 
the  centrum  ovale,  and  the  cuneus. 


matter.  A  moment's  thought  will  convince  anyone  that  this  is  only 
what  should  be  expected,  because,  unless  the  basal  ganglia  are  to 
remain  isolated,  they  must  be  connected  with  the  cortex,  with  the 
periphery,  and  with  other  masses  of  gray  matter.  In  that  portion  of 
the  internal  capsule  lying  anteriorly  to  the  knee,  or  genu^  are  to  be 
found  the  fibres  coming  from  the  frontal  convolutions,  whilst  just 
about  the  "knee"  are  the  fibres  supplying  the  facial  muscles,  just 
behind  these  the  fibres  supplying  the  tongue,  just  behind  these  again 
the  motor  fibres  going  to  the  extremities,  and  still  again  just  behind 
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these  the  8eufK>rj  fibres.  Entering  the  most  posterior  portion  of  the 
internal  capsule  is  to  Ik?  seen  the  .so-caJltHl  ofAic  radluiion^  containing 
the  tibres  that  come  trom  the  (Occipital  lobe  and  enter  the  internal 
capsule,  and   then  cnrve  sharply  inward   in   order  to  pass  to  the 

3nadnj^emiDiil  and  Lreniculate  bodies,  which  we  shall  presently 
escribe*  Fig.  52  will  show  that  the  terminal  branches  of  the 
Sylvian  artery  supplying  the  internal  rapsnle  supply  these  dit!crcot 
regions^  and  that  the  arteries  of  tlie  anterior  portion  are  es|iM?cially 
prone  to  hemorrhage,  thus  explaining  the  clinical  peculiarity  that 
hemorrhage  into  this  region  of  the  internal  capsule  is  almost  always , 
prodnetive  of  motor  paralysis  of  the  heraiplegie  tyjje,  and  that  sen- 
sory impairment  is  usually  slight  or  al)®ent. 

Outsitie  of  the  lenticular  nucleus  (Fig.  35)  m  seen  a  strip  of  white 
matter,  which  is  known  as  the  eodemai  capsule^  in  the  centre  of 


Fig.  38. 


I2th  norv 


Uth  nerve 


PulTlnAr.  opUc  nerre,  ofiUc  chiasm,  optic  tmcl.  paus,  dorsal  sur&ce  of  meduUftn 
portion  of  cord,  base  of  oerabellnin,  and  auperflclal  origins  of  the  iecood,  tbtrd,  fburUi,  flftbt'' 
slxtbp  seventh,  elgbtb,  nlntb,  teutb,  eliiventb,  und  twciab  eruoliU  nerves. 


which  ia  a  narrow  streak  of  gray  matter,  tfie  cJausirum.  External 
to  the  external  capsule  are  those  intnrned  convolutions  lying  buried 
in  the  tissureof  Sylvius,  and  known  as  the  (dand  of  ReiL  The  right 
side  of  Fig.  35  will  make  It  clear  liow  it  is  that  the  island  of  Rt  il 
comes  in  at  this  point.  From  the  internal  capsule  the  tibres  paas  on 
down  into  the  enwa  cerehri,  which  can  l)e  seen  at  tlie  base  of  tlie 
brain  by  [foing  back  to  Fig*  18,  where  It  will  also  be  observetl  that 
their  ianciful  name  of  the  legs  of  thr  hrain,  given  them  l)y  the  early 
anatomists,  was  not  so  hadly  chosen.     The  crura  cerebri^  however, 
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are  more  dLslinctly  shown  iu  Fig.  36,  mud  this  shows  their  relatiou 
to  tlie  optic  eliiasm  and  the  surrouiiJiug  »Mulei'-!obes  of  the  cere- 
brum. From  the  crura  eerel>ri  the  nerve-fihres  paxS.s  on  llirongh 
the  jM>n8  V^irolii^  or  the  liridjije  of  VaroUus,  which  is  the?  name 
giv^eii  to  the  mass  of  fibres  passing  over  from  one  lobe  of  the  eere* 
bellum  to  tlie  other.  Fig.  37  sliows  the  transver-se  fibres  cut  in  the 
centre  ro  tliat  oue^hnlf  of  tiie  right  side  is  lifted,  in  order  to  make 
clear  the  amrse  of  the  loog  or  longitudinal  fibres.  In  tliis  it  will 
evident  how  the  nerve  libres,  after  having  tni\^crsed  the  pons, 
on  clown  to  the  spinal  curd,  which  is  here  callctl  the  oblong 
spinal  cord,  or  medtdia  Mongaki, 
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pcdtmcle^ 
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hardeaed  In  alcohol,  showing  the  tnmsTcr^e  and  the  longiludlual 
fibres  of  the  pons. 


This  thercfoi^  brings  us  to  tiie  con iiection  of  mo^^t  of  the  fibres 
with  the  spinal  cord.  Before  passing  on,  however,  to  a  study  of  this 
latter  organ,  we  should  have  some  understanding  of  certain  regions 
lying  above  or  dorsad  of  the  crura  and  the  pons. 

Ijk  us  go  back  to  Fig,  35.  In  this,  as  we  have  already  stinii,  the 
optic  thalamus  and  tlie  two  gaugb'a  of  the  corpus  striatum  (tlw  len- 
ticular and  mudatc  nucleus)  arc  demoustraleil.  At  the  posterior  and 
internal  portion  of  the  optic  thalaurus  is  an  elevation  of  the  body 
which  is  known  as  the  pufvhifir.  Fig.  38  .tjliows  tlic  relatiiui  of  the 
optic  thalami  to  certain  other  bodies,  wliieh  it  is  iinjxu'taut  to  study 
in  relation  to  the  oj^tic  nerve.  Behind  the  pulvinar  are  seen  four 
elevations  of  nervous  tissue,  wliicli  are  kui nvu  :xs  tlie  corpora  ^piad- 
rigemina,  there  being  on  each  side  an  anterior  and  a  posterior  one. 
the  inner  edge  of  the  pulvinar,  just  about  where  the  posterior 
Irigeminal  b<>dy  joins  it,  is  a  little  elevation  known  as  the  middle 

licnlate  bixly,  whilst  a  little  further  forward,  just  about  where  the 
mitenor  quadrigeminal  body  joins  the  pulvinar,  is  seen  the  lateral 
geoiculate  body. 
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The  optic  fibres,  which  we  have  seen  io  Fi^.  34  coraing  ioto  the 
poBterior  portion  of  the  internal  capsule,  pass  thro«{D^h  the  optic  thai* 
am  us  anterior  to  the  piilvioiir  ajid  into  the  anterior  quadrigeminal 
body,  and  thenee  to  the  pidvioar,  frotn  wliirh  tliey  go  on  down  to 
the  optic  tract.  The  optic  tract  takes  its  origin  in  the  anterior  quad- 
rigeminal hoAy  in  a  fine  network  comtDg  from  numerous  delicate 
cells  in  what  is  known  as  the  Htraium  zonale^  as  well  as  from  the 
lateral  geniculate  hm\\\  the  pnlvinar,  and  a  d(^[)er-lying  mass  of  gray 
matter  with  whieli  we  shall  soon  In^-ome  aequaintefl,  the  subthalamic 
body^  and  also  from  tlie  %vi^y  matter  at  the  base  of  the  brain,  near 
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AfKTtiifo  fiUo  ccntrii!  roiml 
of  spliml  Onlil 

Speclnicn  bar<lco(Hl  tn  alcohol^  ^hiiwIiiK  pulvinitr,  ^liiicvil  gluuU,  ci»rpora  4uadTig«miii«^ 
gvnkuJntu  Unlk's,  Biiperlur  oei^ljeUiir  (lecJijnde,  fourlh  vuntricte,  aperture  into  ftqyedact  of 
SylTlus,  «rn»!itire  intn  r(Mitnil  fnniil  of  tipitiul  *;.or<l,  re^rlform  bodies,  and  atrlBB  aooualicsB, 

the  infundibuluuK  The  function  of  the  posterior  quadrigeminal 
IkhIv  is  uokiioww,althougli  Spitzka  has  sliowu  that  its  extraordinary 
development  in  cetaceans  and  the  hirge  bands  of  libres  i)assing  from 
it  to  the  nucleus  of  the  auditory  nerve  render  it  probable  that  it 
lias  some  relation  to  lu^riiig  :  ami  Baginski  Ivm  demonstrated  that 
it  atrophies  after  destrnt  tion  of  the  auditory  nerve.  We  can  |M*r- 
c*eive,  therefore,  that  the  course  of  the  ojytie  nerve  is  not  so  compli- 
cated as  it  would  secrm  at  first  *«ight.  From  the  anterior  quaari- 
gemiaal  body  the  optic  nerve- tibn^  go  to  the  cortex  tbrough  the 
optic  thalamus  anterior  to  tlie  pulvinar,  into  the  posterior  portion 
of  the  internal  capsnh^,  and  thence  to  tht*  txripital  lotw?  as  repre- 
sented in  Fig,  59.  From  this  same  point  oi*  origin  in  tlie  anterior 
quadrigeminul  body  and  the  neighWring  parts  that  have  been  men* 
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tioDed^  the  fibres  going  to  the  retina  first  pass  to  the  lateral  geniculate 
body,  then  to  the  pulvinar,  and  then  to  the  optic  tracts,  which, 
crossing  in  the  optic  chiasm,  pass  to  the  retina.  Fig.  39  is  a  dia- 
gram of  this  course  of  the  optic  nerve.  It  shows  its  cortical  origin 
in  the  occipital  convolutions,  thence  its  passage  into  the  internal  cap- 
sule, through  the  optic  thalamus  into  the  anterior  quadrigeminal  body, 
and  thence  to  the  geniculate  body,  to  the  optic  tract,  to  the  chiasm, 
to  the  retina.  It  will  be  observed  that  the  optic  fibres  proceed  from 
the  left  cuneus  to  the  left  half  of  each  retina,  which  would  be  the 
outer  half  of  the  left  eye  and  the  inner  half  of  the  right  eye.  As 
the  rays  of  light,  however,  cross  in  the  optic  lens  when  they  come 
from  without  to  reach  the  retina,  this  blindness  of  the  outer  half  of 

Pig.  39. 
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Cuneun 
Diagram  of  tbe  ooune  of  the  optic  fibres  fVom  the  cuneus  to  the  retina. 


the  left  retina  would  incapacitate  the  patient  from  seeing  objects  to 
the  inner  side  of  the  median  line,  whilst  the  blindness  of  the  left  or 
inner  half  of  the  right  eye  would  incapacitate  the  patient  from  seeing 
objects  to  the  outer  side  of  the  median  line  of  the  right  eye.  This 
should  be  clearly  understood,  for,  as  has  already  been  stated,  the 
blindness  of  the  retina  is  called  hemiopia,  whilst  the  inability  to  see 
objects  with  this  retina  is  called  hemianopsia^  so  that  the  left  hemi- 
opia  of  the  case  which  we  have  been  supposing  would  cause  a  right 
hemianopsia. 

Fig.  40  gives  us  another  view  of  these  central  and  basal  ganglia 
which  we  have  been  describing.  It  represents  a  section  midway 
through  the  corpus  callosum  (c  c),  which  we  have  seen  in  Fig.  33 
forming  the  floor  of  the  great  longitudinal  fissure  and  connecting  the 
two  hemispheres.  Beneath  the  corpus  callosum  is  seen  the  third 
ventricle  (3)  running  down  into  a  funnel-shaped  prolongation,  known 
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as  the  infiindfbulmii  (i).  Under  tlie  posterior  half  of  the  corpus  cal- 
losum  is  seen  the  optic  tlialaiims.  Behind  this  are  I  he  eoqiora  quadri- 
geniina.  Underneath  the  corponi  c|nadrii:etniini  is  a  narrow  ehannel, 
tlie  aquedLiL?t  of  Sylvius^  running  baek  to  (roniieet  with  the  fourth 
veDtriele  (4),  which  is  prolonged  ioto  the  central  eanal  of  the  spinal 
cord .  1 1  wi 1 1 1 h u s  be  a p jia ren  1 1 li at  t h e  roo f  o f  t li e  aq ii win ct  o f  S y  1  v i us 
is  formed  mainly  hy  tlie  corpora  quadrigeniinii,  and  that  from  these 
bod  i es  there  r u n s  to  1 1 1 e  ci' r ebe  1 1  u  i o  (r  e  )  a  t li » n  .h t r i  p  u  f  n e r v n n s  t i ssn e, 
known  as  the  velum  mednihne  trttftTius,  or  valve  of  Vit-uf^Hnut,  It 
will  therefore  also  be  seen  plainly  that  the  ruof  of  the  fourth  ven- 
trieJe  is  formtxl  partly  by  this  vaK-e  of  Vieussens,  and  partly  by  a 
lobe  of  the  cerebelbun^  the  lingula.  The  floor  of  the  ac|uednct  of 
Sylvius  and  the  floor  of  the  fourth  ventricle  are  formed  by  the  posterior 


VertlcAl  ecctioD  of  9petiiiic*u,  shmving  corpus  c-iilkj^uin,  fjAtonil  vtnitrkif,  third  venlricle* 
iorundibulmji,  nqneductof  Sylvius,  fourth  viintrick,  iipper^Mirtlon  of  central  v&ual  of  Hpln&L 
cord,  corpora  quoclrigtimtiiA,  velum  medunare  imteriUH,  pons,  luedullji  oblonifiita,  eerebellum, 
&tid  cerebrum. 

surface  of  the  pons  (p)  and  medulla  oblon|rata.  Let  us  turn  back 
for  a  moment  to  Fig.  36,  80  as  to  get  the  view  of  the  nndcr  portion 
of  til  is  siime  pons,  and  to  Fig.  87^  su  us  to  get  an  idea  of  the  course 
of  the  transverse  and  longitudinal  fibres  of  the  pons,  and  then  in  our 
imagination  let  us  transfer  the  pictures  of  Figs,  36  and  37  to  tije 
pons  as  it  is  represented  in  Fig.  40.  Let  ns  furthermore  remember 
that  the  ventricle  is  a  continuation  of  the  c-entral  (s^nal  of  the  spinal 
cHjrd,and  that  the  aqueduct  of  Sylvius  is  the  narruw  aperture  of  con- 
nection Ijetween  the  third  and  tliurth  ventrichAS.  All  along  the  upf>er 
part  of  the  central  canal  of  the  cord,  on  the  floor  of  the  fourth  ven- 
tricle, along  the  under  surface  of  the  valve  of  Vieussens  as  it  arches 
over  the  fourth  ventricle  and  the  aqueduct  of  Sylvius,  along  the  floor 
of  the  aquednet  of  SylvioSjand  along  the  floor  of  the  third  ventricle, 
almost  down  to  where  it  commences  to  narrow  intu  theinfundibidum, 
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18  gray  matter  eoutainiDg  nerve-cells,  and  in  this  gray  matter  ten 
cmDtal  nerves  have  their  origin  frodi  the  tweH'th  to  the  thiixl  indiLsive, 
the  twelfth  most  posteriori y  and  tlie  third  nioBt  anteriorly.  In  other 
words,  it  is  evident  that  the  spinal  eon!  is  tlnis  prolonged!  into  the 
braiDi  so  that  the  meilulla  obhaigata,  as  it  is  calkd,  is  nothing  more 
than  the  npper  enlarged  end  of  the  spinal  cord,  so  altered  in  shape  as 
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tseetfan  ihroiigh  the  valTe  of  Vieu^aens  And  the  Unf^uln.  Mn^lfled  $M  dJi&mijteft. 
Py.  Pyimtniti.  P(*,  Transverse  fibres  of  pons.  L»i*  Lemiiiscas,  Frtg.  Ceatral  field  of  teg- 
awomm.  Ftp.  Fofterlor  lon^itudlnfil  fasciculus.  Leo.  Locui  csnileiis.  Niv.  Nuclciia  ol 
Uw  trocbleiir  ufrve.  Nvm.  Nucleus  of  inotiir  root  of  riflh  nerve.  Aq.  Aqueduct  of  Sylviui, 
ImU'  LiDguU,  Brc},  Superior  oet-eheliar  pedoaelt;.  Oift  Restifona  bodleft.  Km.  Fibres  from 
aiaftor  root  of  fifth  iicrre. 

to  c^mfiirm  to  the  exigencies  of  eerebnil  arclutertnre.  Let  ns  suppose 
that  a  number  of  raicroscopii-al  sections  are  made  through  the  n^ions 
of  the  pons,  aqueduct  of  Sylvins,  fourth  ventricle,  and  upper  part  of 
the  spinal  oord,  as  shown  io  Fig.  40,  and  we  will  got  an  idea  of  the 
top<*graphy  of  this  region  by  the  study  of  thmi. 

Fig*  41  represents  a  drawing  of  a  section  through  the  valve  of 
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VieiisseBs  and  tLi;  ling:ula.  In  it  is  beaiiti folly  represeiitetl  the  course 
of  the  fibres  goiuij:  to  the  peripheral  i^truetures,  the  motor  ones  run- 
ning in  the  pyramids  at  Py,  and  the  sensory  in  the  lemniscus  at  Lm 
and  the  tegmentum,  Frtf/y  whilst  the  transverse  fibres  of  the  pons  are. 
seen  at  Po,  so  that  we  view  here  niieroseopicsilly  what  we  have  seen ' 
with  the  naked  eye  in  Fig.  37.  The  posterior  longitudinal  fascieu- 
his,  Flpf  is  a  strand  of  nerve-fibres  eonnecting  the  nuclei  of  the  oeular 
muscles  and  probably  also  other  motor  nuclei ;  although  there  is  still 
some  donbt  in  the  matter,  for  Spitzka^s  claim  t!mt  this  tract  was  well 
develoi>ecI  in  amphibia  and  reptiles,  unless  their  organs  bad  been 
injured,  has  been  contradicted  by  Von  Gudden's  assertion  that  moles, 
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Baotfoti  through  the  vulve  ot  V^ieuwtetu  Aiid  the  liagula,  just  behind  the  posterior 

quadrlgeminal  bodies.    M&gnif  ed  l).2  dhimeturs, 

Py.  Pymmid,    Po.  Tmtiaverse  fibres  of  iwiib.    Frtg.  Centmi  h«ld  of  tegmentum.    Lm.  Leni- 

nlacua.     LuiL  Lateml  lemniscus.     Lmp,  Nerve- tract  connet'liug  f^es  t»f  crura  cerebri  wllli  ' 

lemniscopediLl  tract    Flp,  Posterior  longitudinal  fa&cit:ulu«,    Lng.  Lingula  of  oeretiellum, 

Aq,  Aqueduct  of  Sylvius. 

which  have  no  nuclei  of  tile  nerves  of  the  ocular  muscles,  posses 
as  large  a  posterior  fasciciikis  as  rabbits.  The  nucleus  of  the  motor 
root  of  the  fifth  |>air  is  seen  at  Nvm,  and  at  Vni  are  the  nerve-fibres 
passing  from  it  To  the  outer  siflc  of  these  are  the  til>res  of  the  sen- 
sory root  of  the  fifth  pair.  At  Leo  is  seen  the  so-e^lltxl  lociis  cceru- 
kuj<  or  suhsf(tnii(f  ffrrnf/ineftf  a  eollet^tion  of  large,  dark,  pigmented 
cells — although  the  former  term,  it  should  be  rcmemljered,  is  some- 
times applied  to  a  dark-brown  or  bluish  spot,  four  to  six  millimetres 
in  length,  oecaslonally  observed  in  tlie  floor  of  the  fmirth  ventricle. 
Th(^  iocuj^  aenikuA  here  depicted  sends  off  fibres  to  the  trigeminus^ 
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these  passing  to  the  metlian  liiie»  to  the  i-aplxe,  tlieu  througb  the  pos- 
terior loDgitudinal  faisciculus,  most  of  them  reachiujr  the  motor  branch 
of  the  trigeminus.  At  Xiv  is  tlie  nucleus  of  orijjin  of  the  trochlear 
or  fourth  nerve,  Lng  is  the  lin^ula,  the  lobe  of  the  eerebelhmi  lying 
over  the  valve  of  Viensseos,  whieli  can  also  be  seen  in  this  illnstra- 
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Stoetloti  iiuul«  jit»t  liehiml  the  Tj*<^!iti:rlMr  >|iui(lr}gemitJAl  bodlM. 

Py*  PjimmM.  P^,  Tranivct^c  fibroid  of  pons.  Lm.  Lemuittcus,  Lmt>  LAteral  lemiilscas, 
Im^,  Tmcl  <x*Qnecclng  lemui»eu»  ^nt!  pe«,  loronlikco- pedal  tract.  Frig,  Oritml  field  of  teg^- 
aMBOtitm  Flv.  Pcwterior  longUtidioal  fasdctiliis.  Lm.  Locuh  caeriilmis,  Vd,  Desceiidlng  root 
•I  fllUi  lAtr,  Aq.  Aqueduct  of  Sylvius.  iVK  t>eciis«iition  of  trocblemr  n^rve-flbrea.  Br<^. 
r  oenbeUkr  pedaocle.    AVKm,  Motor  aucleua  of  Hfth  pulr. 


tion,     Brcj  is  the  sU|>erior  eerel>el!ar  jwUniele,  and  CvbI  is  the  resti- 
form  body,  forming;  the  inferior  eerebellar  peduncle. 

Fig.  42  is  a  miemscopieal  seetion  niadi^  hi^rhcr  up,  so  that  it  c^nmes 
just  liehind  tlie  posterior  qusidri^eminal  btKlie^^,  as  represente*!  in 
Fig.  38.  In  it  the  motor  libres  runiiiug  to  the  periphery  are  seen  in 
tlie  pyramids,  Vy^  and  passing  between  the.se  from  side  to  side  are 
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the  transverse  fibres  of  the  pons,  Po.  Dorsad  of  these  is  the  lem- 
niscoSy  Lm,  and  the  lateral  lemniscus,  Lml,  whilst  at  Frtg  is  the 
central  field  of  the  t^mentum.  The  superior  oerebellar  pedoncle  is 
seen  laterally  to  the  t^meutal  field  at  Brcj.  Just  above  the  t^- 
mental  field  is  seen  the  section  transversely  of  the  posterior  longi- 
tudinal fasciculus,  Flp.  The  aqueduct  of  Sylvius  is  very  clearly 
shown  at  Aq,  and  above  it  is  the  lower  portion  of  the  lingula. 

Fig.  44. 
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Section  through  the  poeterior  portion  of  the  anterior  quadrigeminal  bodies. 
Magnitied  6.6  diameters. 
Py.  Pyramid.  Po.  Transverse  fibres  of  pons.  Lm.  Lemniscus.  Lrnl.  Lateral  lemniscus. 
Nlml.  Nucleus  of  lateral  lemniscus.  Lmp.  Tract  fh>m  lemniscus  to  pes,  lemnisco-pedal  tract. 
Frtg.  Central  field  of  tegmentum.  F!p.  Posterior  longitudinal  fasciculus.  Leo.  Locus  cserolos. 
JV.  Descending  root  of  trochlear  nerve.  Vd.  Descending  root  of  fifth  pair.  Br<^.  Superior 
cerebellar  peduncle.  A<i.  Aqueduct  of  Sylvius.  S>ii<.  Sulcus  beneath  the  quadrigeminal 
bodies. 

Id  Fig.  43  is  represented  a  section  also  made  at  the  posterior  portion 
of  the  quadrigeminal  bodies,  and  in  it  are  again  shown  the  relations  of 
the  various  parts  which  we  have  been  considering:  the  pyramids  at 
Py,  the  transverse  fibres  of  the  pons  at  Po,  the  sensory  fibres  of  the 
lemniscus  and  the  lateral  lemniscus  at  Lm  and  Lml,  the  central  field 
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af  the  tegraeutuiu,  JVf/7,  the  posterior  loiigitudiwal  fasciculua  at  Flpt 
and  the  superior  cerebellar  prdimrle  at  Brrj,  CiTtain  other  struct- 
ureSf  however,  here  come  iuto  view.  Vd  is  the  descendiBg  root  of 
the  trigeminus;  Lmp  ttie  tract  cantiecting  tlie  seusory  fibres  of  the 
lemniscus  with  the  motor  structure.^  of  the  f-rura — wiiat  I  term  the 
leoinisco- pedal  traot^ — and  at  IV^  are  seen  the  fibres  of  the  trochlear 
nf^rve  crossing  in  tire  roof  of  the  fotirtfi  ventricle* 

Fig.  44  repreiieat^  a  stxitiou  made  through  the  posterior  portioti 
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i)».  Fteor  Ibot  of  the  crum  cerebri.  Sa9.  Subatatilltt  nignn.  Cith,  SubthJLliLmic  body  or  bodj 
of  iMjx  St^.  Red  audeui.  AL  Ariia  knticuUriK,  F.  Forel'H  tegmental  deoQASALfoa.  Jt 
ll«]riivi*i  Tisntml  decun&tloiL  ^VJ,  Nacteusof  oeuio-motor  uerve.  Flp.  Posterior  loti^ltudltiai 
tMUsalili;  Aq.  Aqueduot  of  Sylvius.  Rfp.  diibptiical  rccefls,  Cop,  Poiterior  oammJssure. 
VU.  PMeendlng  root  of  fiah.    QA.  Anterior  i|iiiulrlgeminia  body.    Lm.  Lateral  lemnlHcua. 


of  the  anteriur  fjuadri^emiual  bodies.  Tlie  same  struct  11  re.s  can  be 
^■■(adled  in  this  as  iu  Fi^jf.  43,  which  we  have  just  iHinsidere*!,  except 
^Mliat  the  desoeiiding  fil>res  of  the  trochleai'  nerve  are  distinctly  repre- 
^Bi'nted  at  the  side  of  the  aqueluct  at  JV\  whilst  at  89^,  above  the 
^■iqueduct  of  Sylvius,  is  seen  the  sulcus  between  the  anterior  quadri- 
P^eminal  bodies,  tlie  so-calletl  mileuH  corpornm  ffiadrigetninormn  nagii* 
'     wiiy  and  at  Nlmt  is  tlie  nucleus  of  tlic  lateml  lemniscus. 
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Fig.  45  is  a  section  through  the  region  of  the  pineal  gland,  as 
represented  in  Fig.  38,  exclusive  of  the  pulvinar.  Here  we  see 
that  the  motor  and  the  sensory  fibres  are  widely  separated,  the 
motor  fibres  lying  in  the  so-called  foot  or  pes  of  the  crura  cerebri 
at  Ppy  and  the  sensory  above  or  dorsad  in  the  lemniscus  at  Lm,  the 
posterior  longitudinal  fasciculus  at  Flp,  and  at  j1/  a  set  of  fibres, 
probably  sensory,  that  pass  around  the  lenticular  nucleus  into  the 
internal  capsule,  and  which  are  therefore  known  as  the  anna  len- 
ticularis.  At  JV'  is  seen  a  portion  of  the  nucleus  of  the  bird  or 
motor  oculi  nerve.  At  31  is  seen  the  tegmental  decussation  de- 
scribed by  Meynert,  and  called  after  him,  whilst  at  F  is  another 
t^mental  decussation  deseril)ed  by  Forel,  to  which  his  name  has 


Fli;.  46. 
Gray  matter  at  t^ase  of  fK»ntal  lobes 


Ptieterior  loDgitodinal  fiucicolus 


Anterior  perf«>rated 
space     ^ 


exudate  nucleus  1    .  ^^^^ 


»ir.:»;;;:\-^  *;  t>.;>  Vw'.      /, 


vVtrvV. 


:  Ar^si  Nisi*,  ^r^lia.  sbaviog  Uie  main 


Ixvn  civon.  At  f''.  i^  s^vn  tho  iv\?torior  ivmmissure ;  beneath 
:U  Al  K«;\  iho  snhpnu\\l  >jvuv,  niul  aIv^vc  at  xho  side,  QA^  the 
anterior  ^^;w*lric^":uin:r«  K\l\ .  Tlio  dt^YnJuijr  i\v>t  of  the  fifth  pair 
:<  >vir.  :^vn  at  :V.>  ^\r\  ;,s  :vp:\^;:):i\i  at  1^:',  But  this  figure 
iy^v.TitV.V;)  r^*pT\>i* nt>  thuv  -.n.-^sjtt*^  x^:'  cr^^v  r.^^-^titr  which  are  coming 
tv^  K'  ^^f  *vn>  *i*^n\Mi*  ;\:iv^i;;inxX*  ir,  *^,'.r  r.i  v^v'-rn 
ijjp'      T-'t"    '•'"     '    '*•    ^   -^  :\  ;^;\^  r.tiM  a:    V     as 

^  •<  ;iv  >  ■'•■'.•  ■•  ■  .    '^  ■  ',.  .s-  .•■>  't     ■    ; 
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in  which  we  have  been  making  sections,  we  shall  have  such  a  picture 

as  is  presented  id  Fig.  38.    Above  we  see  the  optic  thakimus  on  cacli 

side,  between  them  the  stump  of  the  pineal  ghiud^  just  l>ack  of  them 

the  corpora  quadrigemioa,  and  still  fiirthor  down  the  fourth  ventricle, 

a  side  view  of  which  we  have  had  in  Fig,  40,    At  the  upper  end  of  the 

fourth  ventricle  is  seen  a  narrow  afiertiii-e  passiog  into  the  aqueduct  of 

Sylvius,  and  at  the  lower  end  of  the  fourth  ventricle  is  another  narrow 

asssage  into  the  central  mnal  of  the  spinal  cord.     Turning  back  to 

Mg.  40  it  wilt  be  reiidily  perceived  tliat  the  roof  of  the  fourth  ventricle 

formed  posteriorly  by  a  portion  of  the  eerebellumj  and  in  front  ot 

Ihis  by  the  valve  of  Vieussens  and  the  c<)rpora  quadrigeniina,  wliibt 

Itbe  floor  of  the  fourth  ventricle  c(m>iists  simply,  as  has  already  Ijeen 

^fiaid,  of  the  gray  matter  of  the  spinal  txird  whicli  has  come  to  the 

surface,  instead  of  ^H?ing  buried  in  the  centre,  in  the  sha|>e  of  homSj 

or  cornua.     In  other  words,  the  fourth  ventri(*lc  is  nothing  moi'e 

than  a  continuation  of  t lie  c^eutral  canal  of  the  sjunal  coi'd. 

L      In  Fig.  4G  is  seen  a  horizontal  sG<*tion  through  the  lowermost  part 

fof  the  upper  portion  of  this  region.     It  illustrate.^  how  the  motor 

fibres  oome  down  in  the  crura  cerebri,  how  the  sensory  fibres  descend 

An  the  region  of  the  tegmentum,  and  the  relative  position  of  the  red 

|Bucleus  and  the  substantia  nigra.     Contrast  this  with  Fig.  45. 

Fio,  47. 


BorlXNital  leoUoD  through  Ibe  ocrebeUum.    The  ivctioti  cut  jieroa»  utitertorly  under  ibe 
corpora  quftdrlgemlna.    (From  SxiLUwr/s  Atlas.) 
it,  JL  The  luperior  carebelUr  pedoaclefi ;  between  them  the  Ungu  Itk.    In  frtmt  of  this  Is  seen 
I  tosmenU  (m)  or  the  vermis,  the  uucleus  globoeus  ilfff},  the  €mb(:ilua  {Btnbj,  &ad  the 
I  of  the  cerebellum  i  C^),  whlcb  are  in  the  hemtftpberes  on  «Mcb  side ;  at  0am 
ii  tM^iW^tiantioQ  of  the  anterior  commlssare,  and  at  Srm  is  tiie  BctDkirL*ular  tlbrcs. 


Now  that  we  hav^e  seen  the  principal  parts  of  the  heiuispheres,  the 
bas&l  ganglia,  the  pons  and  medulla,  and  have  studied  the  details  of 
these  different  figures,  we  are  in  a  position  intelligently  to  trace  the 
course  of  the  nerve-fibres  tljrongh  them  to  the  periphery. 

The  oerebelhim  is  an  important  organ  which  I  have  not  as  yet 
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studied,  because  I  have  thought  it  best  to  leave  it  until  we  had 
reach etl  the  present  point  and  could  uoderstaiMl  tho  fibres  commg 
into  it  from  the  structaros  of  tlie  pons  and  tlie  subthalamic  region. 
The  cerebellum  hits  been  one  of  the  my.^teries  of  the  nervous  system, 
although  Still! n^r,  [n  his  wonderful  Atkt^^  emiwdied  tfiirty  years  of 
ra^earch  conoerning  it.  Its  outward  sliape  is  famihar  to  every 
physician,  and  %ve  have  seen  it  partially  repre.sentexl  in  Figs,  36 
and  37*  A  horizontal  section  tlirough  it  is  shown  in  Fig.  47,  which 
is  taken  from  StiHing\s  Atia^,  In  the  centre  are  seen  tlie  white  sub- 
stance of  the  vermis  and  the  nucleus  of  the  tegmeutuiu,  and  anterior 
to  these  the  decussation  of  the  anterior  com  miss  ore*  On  each  side 
are  the  hemisplieres,  and  in  their  white  matter  arc  seen  the  nuelewi 
globosioij  the  embolm,  and  the  nuckos  dentatiis.  Between  the  supe- 
rior peduncles,  R  R  m  the  lingula,  upon  the  valve  of  Vieussens,    The 


Fl-n  48. 


The  three  peduncles  ot  the  cerebenmn.    (From  IIi&iicaPKLD  and  Happey.) 
L  Rhomboidttl  fossa  of  tbe  fourth  ventricle,     2,  Slrt^e  liooiiBtlcffi.    3.  loferlor  pedimolei, 
or  reiU£)rm  bodlet.    4,  Colurauts  of  GoM.    5,  Superior  cerebeUnr  peduncles.    <J,  LemnlACua.  ^ 
7>  Middle  pedunclea.    8.  Corpora  qut^i^^K^uiiQii. 

cerebellum  is  connected  with  the  cerebro-spinal  nervous  system  by 
three  peduncles : 

L  The  inferior  peduncle,  or  restiform  body,  3,  Fig,  48. 

2*  The  middle  peel  unci e^  or  peduncle  of  the  pons,  7,  Fig^  48. 

3.  The  superior  i>ediiucle,  or  the  peduncle  of  the  corpora  quadri- 
gemina,  5,  Fig,  48. 

The  inferior  peduncle  or  restiform  hody  is  eoinjiosed  of  fibres 
from  the  direct  cerebellar  column  of  the  cord  whicli  begin  in  the 
column  of  Clark  ami  terminate  in  the  vermis  superior  of  the  same 
side;  of  fibres  arising  from  the  nucleus  of  the  column  of  Burdach, 
or  the  nucleus  cuneatns  (Plate  IL,  nuci,  cun.),  and  these  also  pass  to 
the  vermis  superior;  of  filires  from  the  nncleua  of  the  column  of  Goll 
of  the  same  and  opposite  sides  (Plate  II.,  }iuci.  gnic.),  also  going  to 
the  superior  vermis ;  of  fibres  arising  in  the  cells  of  Purkinje  in  the 
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cerebellar  cortex  am!  ninniDg  to  the  lower  olivary  botlies  of  the 
opposite  side;  of  fibres  arising  iu  the  cells  of  the  Deiters'  niideua  and 
ruQtiing  to  the  inu'leiis  tegnieiitt  of  the  opposite  *>erebe!lar  hemisphere, 
coDneding  the  vestibular  nerves  and  the  cerebelhim,  and  probably 
passing  into  the  superior  j>eduneles  and  thence  to  the  cerebral 
oortex. 

The  middle  p«?d uncle  is  composed  of  fibres  originating  in  the 
cerebellar  cortex  and  miming  to  the  cells  of  tfie  pons  of  the  same 
and  the  opposite  side,  anil  tlience  onward  to  tlie  cerebrum  with  the 
fibres  of  the  antero-lateral  column  ;  whilst  others  cross  in  the  raphe 
and  go  to  those  cells  of  the  jk>os  in  which  terminate  the  fibres  coming 
down  from  the  cerrbral  cortex  of  the  frontal  and  tMX'i|)ito-tempoml 
lobeSy  thus  establishing  a  connection  between  the  cerebellum  and  tiie 
oepebnim. 

The  superior  peduncle  obtains  Its  fibres  mostly  from  the  nncleua 
deotatus  and  the  cortc^x  of  the  cerebellum,  thenw  passing  to  the  red 
Duclena  of  the  opposite  side ;  and  from  this  rc<l  nucleus  other  fibres 
go  to  the  optic  thalamus,  and  from  this  to  the  cerebral  cortex,  prob- 
ably to  the  central  convolutions,  thus  establishing  a  second  connec- 
tion between  the  t^rcbrum  and  the  cerebellum. 

The  cerel)ellum  is  an  organ  of  co-ordination.  It  receives  flifferent 
seiLsations  from  the  jxTiphery  and  transmits  I  hem  to  the  cerebrum, 
to  wliose  cortex  tficy  bring  images  of  space  aud  i>usition.  From  the 
cerebral  cortex  go  other  nerve-currents  to  the  cerclH^llum,  probably 
exercisiog  a  certain  ctintrol  or  inliibition  over  coordination.  These 
sensory  impressions  from  the  peri|)hery  are  through  the  dirwt  cere- 
bellar column,  which  is  thought  to  convey  the  visceral  sensations; 
the  fibres  arising  from  the  nuclei  of  the  columns  of  Goll  and  Bur- 
dach  possibly  conveying  the  muscular  sense:  the  so-calhxl  sensory 
cerebellar  tract,  running  from  the  vestilHilar  nerve  to  the  nucleus 
t^menti  and  bringing  the  c*erebellum  into  connection  with  tlie  circu- 
lar canals  of  the  labyrinth^  whiiJi  plays  so  important  a  part  in  the 
maintenance  of  equilibrium.  The  tracts  conveyiog  all  these  sensory 
impressioDS  from  the  cerebellum  to  the  cerebral  cortex  lie  in  the 
saperior  peduncle,  w^hilst  those  through  which  the  cerebral  cortex 
exercises  its  inhibitions  over  the  cerebellum  are  to  be  found  in  the 
middle  pe^iuncle.  There  is  some  doubt  as  to  tlie  course  of  the  motor 
tracts  direct  from  the  t*erehellum  to  the  [K^ripbery,  but  it  is  probable 
that  they  are  to  be  found  in  an  indirect  and  a  direct  route,  tlie  former 
lying  in  the  fibres  running  from  the  cerobetluin  to  the  motor  zone 
of  the  cerebral  cortex,  although  there  is  a  variance  of  opinion  as  to 
whether  these  are  in  the  superior  or  middle  peduncle;  and  the  latter 
ia  the  fibres  [lassing  from  thecerelielhnu  thnHigh  the  inferior  petIuoc!e 
or  restiibrm  body  to  the  spinal  cord^  wlicrc  they  may  surround  the 
oelk  in  the  anterior  horns,  KoUiker  supposes  that  these  impulses 
go  through  the  fibres  running  from  the  cerebral  cortex  to  the  lower 
olivary  bcKdies  of  the  opposite  side,  and  thence  through  the  hiteral 
oolunins  of  the  coitl  to  the  anterior  horns. 

Our  knowledge  of  the  histology  of  the  cerebellum  has  been  much 
advanced  by  the  studies  of  Cajal,  Golgi,  and  those  w^jom  they  have 
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incited.     They  have  shown  that  the  cortex  of  this  organ  is  composed 
of  three  layers : 

1 .  The  superficial  or  molecular  layer ; 

2.  Tlie  granular  layer,  which  is  gray,  yellowish,  or  reddish  in  color; 

3.  The  zone  of  white  substance. 

The  molecular  layer  contains  two  varieties  of  cells,  those  of 
Purkinje  and  the  small  star-shaped  cells.  The  former  are  seen 
in  Fig.  49,  a.     From  the  upper  part  of  the  cellular  body  proceed 

Pig.  49. 


Somi-diagranimatic  transverse  section  uf  a  cerebellar  convolution  of  a  mammaU  (Cajal.) 
A.  Molecular  layer.  B.  Granular  layer.  C.  Zone  of  the  white  substance,  a.  Cell  of  Pur- 
kinje. b.  Small  8tar-f(haped  cell  of  the  molecular  layer,  d.  Terminal  descending  arborizations 
surrounding  the  celLs  of  Purkinje.  e.  Suj^rticial  star-sbaped  cells.  /.  Large  star-shaped  cells 
of  the  granular  layer.  <;.  Granules  with  their  ascending  axis^sylindera  hifUrcated  at  i. 
h.  Mossy  tibres,  j.  Neur<>glla  cell  with  plume,  m.  Neuroglia  cell  of  the  granular  layer, 
n.  (.'limbing  tlbrvs,    o.  Ascending  collaterals  of  the  axis-cylinders  of  the  Purkinje  cells. 

one  or  sevenil  nervous  trunks  which,  penetrating  the  molecular 
layer,  e.xpiml  into  a  flat  and  hixuriant  arl)orization  that  is  pro- 
loncrtxl  to  the  i^urfat^  of  the  cerel)ellum.  All  the  branches  of  this 
arlH>ri»ition  terminate  free,  aud  have  in  their  course  a  great  num- 
Wr  of  t\)llateral  spint*s  inserted  ]x»r|>endieularly.  These  arboriza- 
tions are  tlat,  and  extend  laterally,  so  that  a  longitudinal  section 
along  their  axes  shows  them  perfect  1  v.     The  axis-cylinder  of  these 
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cells  of  Purkinje  takes  on  a  covering  of  myelin  immediately  after 
leaving  the  cell,  and  descends  to  the  white  substance,  emitting,  how- 
ever, at  the  level  of  two  or  three  constrictions  of  the  medullary 
layer,  certain  ascending  collaterals  which  ramify  in  the  inferior  por- 
tion of  the  molecular  layer  and  probably  serve  as  means  of  connec- 
tion between  the  different  cells  of  Purkinje.  A  beautiful  specimen 
of  one  of  these  cells  is  shown  in  Fig.  50.  The  star-shaped  cells 
(6,  Fig.  49)  are  small,  and  flattened  transversely.  Cajal  claims  to 
have  discovered  that  they  possess  a  very  long  axis-cylinder  of  an 
arched  shape,  which  proceeas  transversely,  and  that  their  descending 
collaterals,  as  well  as  the  terminal  arborizations  of  their  axis-cylin- 

Fk;.  50. 


PorkiDje  oeU  of  the  cerebellar  cortex  of  a  young  cat.    (Van  Gehucten.) 

ders,  surround  the  cells  of  Purkinje,  so  that  these  latter  bodies  are, 
as  it  were,  enclosed  in  a  basket  formed  by  the  terminal  ramifications, 
which  are  excessively  thick  and  wavy,  (d,  Fig.  49.)  To  these 
structures  Kolliker  has  given  the  name  of  the  "  end-baskets."  The 
entirety  of  these  fibres  thus  surrounding  the  cells  of  Purkinje  is  con- 
densed at  the  inferior  portion  of  the  cellular  body  and  envelops  the 
axis-cylinder  of  the  cell  of  Purkinje  just  at  the  point  where  the 
myelin  is  still  lacking. 

The  granular  layer  is  composed  of  very  small  bodies  scantily  sup- 
plied with  protoplasm,  and  forming  a  very  complicated  mass  beneath 
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the  molecular  layer.  According  to  Cajal,  their  protoplasmic  pro- 
cesses are  short,  two  or  three  in  number,  and  terminate  in  a  finger- 
shaped  arborization  which  appears  to  surround  or  touch  the  body  of 
the  neighboring  granules.  Their  axis-cylinder  is  very  fine,  and 
ascends  to  the  molecular  layer,  dividing  in  the  form  of  a  T  at  differ- 
ent levels  of  this  zone,  to  become  a  longitudinal  fibre  which  proceeds 
parallel  to  the  cortex  and  therefore  perpendicular  to  the  arborization 
of  the  Purkinje  cells.  The  parallel  fibre  does  not  give  off  any  col- 
lateral in  its  course,  but  is  prolonged  to  the  limit  of  the  lower  layer 
of  the  cerebellum,  where  it  terminates,  almost  at  the  white  substance, 
by  free  and  wavy  thickening.  Cajal  has  followed  these  parallel 
fibres  throughout  the  small  brains  of  the  inferior  vertebrates,  reptiles, 
batrachiaus,  and  the  foetus  of  small  mammals,  and  he  believes  that  they 
connect  the  granules  and  the  cells  of  Purkinje.  It  would  thus  appear 
that  each  granule  may  send  a  nervous  current  to  all  the  cells  of  Pur- 
kinje situated  in  its  radius  and  in  the  whole  length  of  the  cerebellar 
layer,  or  inversely,  in  the  event  that  the  nervous  current  should  pro- 
ceed in  two  directions,  each  cell  of  Purkinje  can  transmit  its  action 
to  all  the  granules  of  the  subjacent  layer.  The  large  star-shaped 
cells  are  found  in  the  granular  layer  (Fig.  49,/).  They  are  few  in 
number,  and  their  protoplasmic  processes  diverge  in  all  directions, 
whilst  their  axis-cylinders  split  up  into  a  great  number  of  branches, 
which  are  lost  among  the  granules.  It  is  probable  that  these  axis- 
cylinders  terminate  free. 

The  white  sul^stance  of  the  cerebellum  is  composed  of  three  varie- 
ties of  nerve-fibres:  1,  descending  axis-cylinders  coming  from  the 
cells  of  Purkinje;  2,  thick  nerve-fibres  ascending  and  ramifying 
among  the  granules,  the  sivcalled  mossy  fibres;  3,  thick  fibres  which 
as<H3nd  and  ramify  in  the  molecular  layer,  the  so-called  dimbing 
fibn^.  The  mossy  fibres  (A,  Fig.  49)  derive  their  name  from  the 
fiiot  that  they  omit  from  place  to  place  certain  nodular  thickenings 
resembling  the  moss  of  trees.  At  first  they  were  considered  as  arti- 
ficial pnxl  not  ions,  or  artefacts,  but  their  existence  has  been  determined 
in  all  the  vortebnita.  They  are  found  only  in  the  granular  layer, 
and  terminate  by  fnn^  nixli>sities  or  by  means  of  ascending  moss-like 
ox|>ansions.  C^ijal  thinks  that  they  are  possibly  the  continuations  of 
the  fibrt^  from  the  dirot^t  ivrebollar  layer  of  the  spinal  cord.  The 
climbing  libn^  ()i,  Fig.  49)  are  thick  and  medullated,  either  do  not 
nimifv  at  all,  or  but  very  little,  and  pass  through  the  granular  layer 
into  tiio  mohH»ular,  whcrt^  thoy  climb  the  ascending  trunk  of  the  cell  of 
Purkinje  and  terminate  in  a  wjivy  or  plexiform  arborization  applied 
to  the  lanrt^  primary  and  st\H>ndarv  bninches  of  these  Purkinje  bodies. 
As  yet,  however,  it  is  uo\  known  fn>m  what  nerve-cells  these  climb- 
inir  fibres  arise. 

At>\>nlinc:  to  (''ajaK  the  prt>toplasmic  arlx>rizations  and  the  bodies 
o(  nil  those  t>  lis  (nuismit  tho  nervous  currents  as  well  as  their  axis- 
oylimloiN.  ami  this  ho  Miovt^  lx\^iuse  axis  cylinders  have  been  seen 
io  \i\\\\\\\  ;\\u\  tonuinato  t\\v  ujvmi  thi-st^  protoplasmic  processes.  He 
also  maintains  that  a  norvoMvll  may  have  independent  connections 
with  other  norvo-olomonts,  inasmuch  as  in  the  cells  of  Purkinje  each 


portion  of  the  l)ody  aod  of  the  protoplasmic  arborizations  is  enveloped 
py  an  entii'ely  ditterent  kind  of  Derve-fibre.  Thus,  the  body  is 
"  trought  into  relation,  by  means  of  tlie  terminal  Iwakets,  witli  the 
star-sbaped  cells  of  the  molet-ular  layer;  whilst  the  trunk  of  the 
main  ascendino^  branches  have  a  conoection,  throiij^h  the  climbing 
UreSj  with  the  elements  of  tlie  Bpinal  eoixJ  or  the  brain  ;  and,  still 
further,  the  tfrminal  protoplasmic  brant  hes  are  brought  into  eon- 
tact  witli  the  axis't^ylinders  of  the  granules,  or  the  so-called  parallel 
fibres.  In  most  of  these  cases  the  connectious  are  by  contiguity/  and 
not  by  amtinuitiff  although  it  cannot  as  yet  be  absolutely  atatal  that 
this  ia  a  universal  law. 


I      We  are  now  in  a  position  to  try  to  unravel  the  coarse  of  the 
fibres  from  the  g[>inal  cord  npwanl  to  the  brain  and  the  eei^bellum. 

The  first  jX'Hpheral  station  is  formed  by  the  cells  of  the  ganglion 
I  upon  the  posterior  root  («,  a,  Plate  II*     See  also  Fig*  5,  B),     The 
[cells  of  tliese  ganglia  emit  a  nerve-process  which  splits  into  two,  one 
I  going  to  the  periphery  (E,  Fig.  11),  the  other  passing  to  tlic  spinal 
feord   and   forming,  with  other  similar  fibres,  the  poslerior  root  (D, 
I  Fig.  IV).    Tliese  fibres  of  the  posterior  root  pass  into  the  spiniit  cord, 
[aod  each  one  splits  into  an  ascending  and  a  descending  one  {Fig.  12). 
I  Tbey  proceed  longitndinally  in  the  posterior  columns.     All  the  dc- 
I  goending  ones  are  short  (Plate  II.,  1',  2',  3',  blue),  pass  longitudinally 
abort  distance  downward,  then  l>end  at  a  right-angle  and  penetrate 
the  gray  matter,  where  they  (*nd  in  free  nodult^s.    The  ast?ending  fibres 
are  divisible  into  short  and  lijng  ones.    Tlie  short  ones  (Plate  II.,  2,  3, 
blue)  run  for  a  sliort  distance  longitudinally  upward,  and  then  bend 
[at  a  right-angle  and  pass  into  the  gray  substance  of  the  cord,  there 
to  terminate  in  the  usual  free  manner.     The  long  ascending  fibres 
(Plat4?  II.,  4,  blue)  pass  longitudinally  u[>ward  through  the  whole 
.spinal  cord,  and,  as  with  the  others,  l:>cnd  at  a  right-angle  and  termi- 
nate with  the  usual  free  nodules  in  the  gmy  substance  fif  the  mcKluUa 
oblongata,  in  the  region  of  tlie  nucleus  of  the  column  of  Goll  and 
^  the  nucleus  of  the  eolnmn  of  Bnrda<Ji,  called  respectively  the  Jiueleiis 
raciJis  and   the  iittc/n^  eimeattis.     All  ascending   and  desL-ending 
giveot!"  collaterals  in  tijeir  course  (I'late  IL,  coL).     These  paas 
rizontally  and  ]x?netrate  the  gray  matter.     1 1  is  thus  evident  that 
rthe  terminals  of  all  the  dei^ceuding  and  ascending  fibres,  together 
I  with  their  collaterals^  pass  into  the  gray  matter  of  the  cord  ;  and  as 
the  terminations  of  the  long  fibres  may  be  regarded  as  their  final 
collaterals,  it  may  be  said  tliat  all  the  fibres  coming  into  the  conl 
I  penetrate  the  gray  matter. 

As  these  posterior  root-fibres  pass  into  tlie  spinal  cord  they  diverge 
and  split  into  two  i>ortions — oamety,  a  lateral  and  a  medial  Thi^ 
lateral  (Plate  II.,  2,  blue)  pass  np  longitudinally,  and  the  most  lateral 
of  thera  constitute  the  8pitzka-Lissauer  coUimn,  the  ascending  fibres 
being  short.  The  medial  portion  (Plate  II.,  li,  4,  blue)  is  much 
lar^r  than  the  lateral,  and  consists  of  fibres  which  bend  inward  to 
oonstitnte  ditferent  portions  of  the  column  of  Burdacli,  and  here  they 
first  split  up  into  ascending  and  descending  fibres,  the  course  of  the 
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latter  being  unknown,  whilst  the  former  are  divisible  into  short  and 
long  fibres.  The  short  fibres  (Plate  II.,  3,  blue)  bend  into  the  gray 
matter  after  a  longer  or  shorter  course,  whilst  the  long  ones  (Plate 
II.,  4,  blue)  run  toward  the  cerebrum  through  the  whole  course  of 
the  spinal  cord  and  terminate  in  the  medulla  oblongata.  These 
longer  of  the  ascending  fibres  are  pushed  more  and  more  in  their 
course  toward  the  middle  line  of  the  cord  by  the  constant  entrance 
of  new  fibres  from  the  posterior  roots  (Plate  II.) ;  so  that  the  long 
ascending  fibres  of  the  sacral  nerves  are  pressed  inward  by  the  fibres 
entering  the  lumbar  cord,  these  again  by  the  dorsal,  these  by  the 
cervical,  and  thus  it  comes  to  pass  that  in  the  cervical  cord  the  sen- 
sory ascending  fibres  of  the  sacral  nerves  are  most  medial,  whilst 
those  of  the  cervical  nerves  are  most  lateral.  The  columns  of  Bur- 
dach  contain  mainly  the  short  ascending  fibres,  although  in  them 
there  are  many  long  ascending  fibres,  which,  however,  are  found  near- 
est the  median  line,  and  they  evidently  pass  over  into  the  columns 
of  Goll,  through  which  they  take  their  way  to  the  medulla  oblongata 
(Plate  II.,  4,  blue).  The  columns  of  Golf  consist  almost  exclusively 
of  long  ascending  fibres,  and  they  terminate  in  the  nucleus  of  the 
column  of  Goll  and  the  nucleus  of  the  column  of  Burdach  (Plate  II., 
nud.  grac,  and  nucl.  cun,),  so  that  the  cells  of  these  nuclei  are 
analogues  of  the  column-cells  of  the  cord.  From  these  nuclei 
the  sensory  fibres  proceed  as  follows:  The  axis-cylinder  processes 
of  their  cells  pass  into  the  lemniscus  (Plate  II.),  cross  toward  the 
median  line,  decussate  with  analogous  fibres  of  the  other  side  (so- 
called  decussation  of  the  lemniscus)  and  thus  form  the  medial  or  upper 
lemniscus.  Most  of  the  sensory  cranial  nerves  of  the  opposite  side 
pass  into  this  medial  lemniscus  and  proceed  with  it  to  the  cerebral 
cortex  (Plate  II.),  the  fibres  of  the  medial  lemniscus  through  the 
medulla  oblongata,  the  pons,  and  the  crus.  In  the  latter  they  lie  in 
the  tegmentum.  They  then  pass  into  the  internal  capsule  in  its 
posterior  portion  (Plate  II.,  caps.  int.)y  behind  the  motor  fibres,  and 
thence  into  the  white  matter  constituting  the  corona  radiata,  and 
so  on  into  the  cortex,  probably  the  ascending  parietal  convolution, 
the  i>arietal  lobe,  anti  jx^rchance  also  into  the  parietal,  occipital, 
and  tem})oral  convolutions.  All  of  these  fibres  give  off  collaterals 
in  their  course  from  the  medulla  oblongata  to  the  cortex.  Many  of 
these  do  not  reach  the  cortex,  hut  end  in  different  masses  of  gray 
matter  on  the  way,  sncli  as  tlie  anterior  quadrigemiual  body,  the  optic 
thalamus,  the  lenticular  nucleus,  etc. 

Resides  this  best  known  of  the  sensory  paths,  there  are  others 
through  the  anterior  and  lateral  columns.  Some  of  the  nerve-fibres 
which  luive  Ihvu  desiTibtHl  send  collaterals  to  the  column-cells  of  the 
spinal  (H>nl,  and  many  of  the  short  ascending  and  all  of  the  descend- 
ing fibiYs  terminate  in  close  contiiruity  to  these  same  cells.  The 
axis-cylinder  proivsses  of  these  (H>lun)n-cvlls  lHxx)me  mainly  the  long 
fibres  of  the  anterior  and  lateral  cnilumns.  These  in  their  turn  give 
off  ci>llatends  to  the  ^n\y  matter  of  the  cord,  and  finally  bend  at  a 
right-angle  to  terminate,  as  do  their  tx)llaterals,  in  the  gray  spinal 
sulvstiiniw     Tlu^»  longitudinal  fibres  com^>ose  the  tundamental  ante- 
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DIAGRAM  SHOWING  COURSE  OF  SENSORY  FIBRES  FROM  PERIPHERY 
TO  CORD,  CEREBRUM  AND  CEREBELLUM.-(Flatau  ) 
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rior  columiij  the  fundamental  lateral  column,  the  Go  were,  and  the 
direct  cerebellar  coltimur 

The  anterior  fundamental  column  is  found  throughout  the  spinal 
cord,  and  in  the  region  of  the  pyramidal  decussation  it  is  pressed 
mward,  but  pai«ses  up  from  there  as  the  so-callKl  posterior  longitudinal 
fasciculus*  (See  Vig^,  41,  42,  43,  44,  4->,  Fip^  and  also  Fig.  46.) 
The  6bres  of  this  fasciculus  gradually  end  in  the  groups  of  cells  of 
the  medulla  oblongata,  pons,  and  sul>tlialamic  region,  in  the  so-called 

Sray  reticular  substance,  finally  teruiiuating  iu  the  neighborhood  of 
le  nucleus  of  the  third  nerve  and  the  anterior  quadrigeniina!  body. 
In  their  coarse  they  give  off  wllaterals  to  the  motor  nuclei  of  the 
eye-mu9cles  and  to  the  hypoglossal  nerve,  so  that  they  are  tfie  prin- 
*  ipal  means  of  cornrauuieation  for  the  reflexes  from  tiie  sensory 
ainal  nerves  to  the  muscles  of  the  eye  and  the  tongue. 

The  lateral  fundamental  column  is  also  found  throughout  the  whole 

:>rd,  and  its  fibres  terminate  in  the  <'eli-groops  of  the  gray  substance, 

specially  in  the  nucleus  reticularis  tcgmenti.     It  is  probable  that 

Wy  end  near  the  superior  central  nuelcus  immediately  l>ehiud  tlie 

sterior  quadrigeminal  bodies.     In  their  course  they  give  otf  col- 

itenila  to  the  motor  nuclei  of  the  fiftli,  seventh,  ninth,  tenth,  and 

sleveBth  cranral  nerves. 

The  column  of  Gowers  first  become^s  visible  iu  the  lumbar  cord, 

ad  the  fibres  are  lost  above  in  the  neighborhood  of  the  small  olivary 

dy. 

It  will  thus  Ix^  seen  that  tlie  anterior  und  lateral  fundamental 
.column  and  the  Gowers  column  have  l>eeu  followed  into  the  cellular 
»up8  well  up  near  the  subtlialamie  region*  These  different  cellular 
have  been  designated  by  KolHker  by  tlie  name  of  tlic  nvvkua 
_^  _  tlhdaris  diffmm,  and  it  is  possible  tliat  filires  proceed  thence 
to  the  medial  lemniscus  and  through  this  to  the  cerebral  cortex.  If 
this  be  true,  the  physiological  importan<:e  of  the  lateral  and  anterior 
fundamental  columns  and  the  Gowers  columu  wruild  be  thus  ex* 
plained:  The  nervous  current  coming  from  the  periphery  first  passes, 
by  means  of  the  sensory  fibres,  to  the  cohimn-cells  in  the  gray  matter 
>f  the  conL  Thence  go  axis-cylindfr  processes  which  are  either  short, 
in  the  anterior  and  lateral  fundamental  column  ;  or  long,  as  iu 
lie  G o wers  c^l  u m n ,  t  h e  d i  rc»< *t  t %' I'ebc !  la  r  ( 'o i  u  m  u ,  a n d  i  n d i  v  id  u a  1  fi  I ) res 
(>f  the  anterior  and  lateral  iundanieutal  column  ;  or  crossed,  as  in 
be  anterior  fundamental  column  and  partially  in  the  lateral  funda- 
Dtal  column  ami  the  Gowci^s  eolmnu  ;  or  unerosswl,  as  partially 
Tie  lateral  fundamental  columu,  the  Gowers,  and  the  direct  cere- 
ellar  column.  The  longer  of  tbi>e  fibres  carry  the  sensory  impulses 
^from  the  column-cells  to  the  cortex;  tirst  passing  into  the  nnckuM 
nffnocetbilaris  diffiimiSj  which  has  been  described  above,  and  from 
bere  to  the  c*ortex  through  the  me^lial  lemniseus.  These  long  col- 
iniQS  decussate  in  the  spinal  cord  \n  the  anterior  commissure.  The 
liort  filires  proceed  for  only  a  short  distance  upward,  give  oft\^ollat- 
"als,  and  end  in  the  gray  matter  of  the  cor<l  aud  tlie  brain^stem. 
It  is  therefore  possible  that  there  is  a  direct  smd  an  indirect  stmsory 
nth.     The  direct  one  consists  of  the  peripheral  fibre,  the  ganglion 
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on  the  posterior  root,  the  posterior  root-fibre,  the  long  ascending 
fibre  in  the  posterior  column,  and  the  termination  in  the  oells  of  the 
columns  of  Burdach  and  GoU  (nucleus  gracilis  and  nucleus  cuneatus) ; 
thence,  through  the  axis-cylinder  processes  of  these  oells,  to  the  lem- 
niscus, the  medial  lemniscus,  the  posterior  part  of  the  internal  cap- 
sule, and  the  cortex.  It  has  been  supposed  that  this  sensory  path 
carries  sensations  of  touch  and  muscular  sense  from  the  periphery  to 
the  cortex.  The  indirect  sensory  route  lies  in  the  anterior  and  lateral 
fundamental  and  the  Gowers  column,  and  consists  of  the  peripheral 
nerve-fibres,  the  ganglion  upon  the  posterior  root,  the  fibres  in  the 
posterior  column,  the  short  ascending  fibres,  the  collaterals  of  all 
the  ascending  and  descending  fibres,  and  the  terminals  near  the 
column-cell;  thence  through  the  anterior  commissure,  the  lateral 
and  anterior  fundamental  and  the  Gowers  column,  to  the  cells  of  the 
nucleus  magnocellularis  diffiisus;  thence  again  through  the  medial 
lemniscus  to  the  cortex.  This  indirect  sensory  path  (Plate  II.,  11, 
12,  blue),  possibly  conducts  the  sensations  of  temperature  and  pain. 
It  is  also  possible  that  the  short  longitudinal  fibres  form  a  part  of  this 
path,  through  the  intercallation  of  the  column-cells  of  the  cord.  It 
is  thus  evident  that  the  direct  and  the  indirect  sensory  paths  undergo 
a  decussation,  the  first  in  the  brain-stem,  the  second  in  the  spinal 
cord.  The  direct  cerebellar  column,  however,  does  not  decussate, 
and  probably  has  no  other  function  than  to  conduct  impressions  of 
coordination.  The  decussation  of  the  indirect  sensory  path  through 
the  anterior  commissure  of  the  spinal  cord  has,  however,  been  doubted 
by  many  authorities,  and  the  question  has  not  yet  been  positively 
decided. 

We  have  seen  that  the  ganglion  upon  the  posterior  root  of  the 
spinal  cord  contains  cells  which  give  origin  to  the  sensory  nerve- 
fibres  proceeding  inward.  The  fibres  of  the  sensory  cranial  nerves 
take  their  origin  in  the  same  manner  from  cells  outside  the  brain. 
From  them  the  fibres  of  the  sensory  cranial  nerves  proceed  to  the 
cerebrum,  where  they — like  the  posterior  root-fibres — divide  into 
ascending  and  descending  fibres,  which  have  collaterals  and  terminals, 
the  latter  surrounding  the  sensory  nuclei  with  their  free  ends.  Thus 
the  cells  of  these  sensory  nuclei  are  analogous  to  the  column-cells  of 
the  gray  matter  of  the  spinal  cord  and  those  in  the  nuclei  of  the 
columns  of  Burdach  and  Goll.  The  axis-cylinders  of  these  cells  are 
either  long  or  short  The  long  ones  decussate  in  the  raphe  and  pass 
to  the  cortex.  The  short  ones  terminate  in  different  cells  of  the  gray 
cerebral  substance  and  probably  conduct  the  reflexes. 

The  course  of  the  motor  fibres  from  the  cortex  to  the  periphery  is 
much  simpler  than  the  sensory  highways  which  have  just  been 
described.  The  motor  impulses  proceed  from  the  pyramidal  cells 
of  the  motor  area  of  the  cortex  to  the  pyramidal  fibres,  passing 
through  the  corona  radiata  to  the  motor  nuclei  of  the  cranial  and 
spinal  nerves,  the  former  lying  in  the  brain-stem,  the  latter  in  the 
anterior  horns  of  the  spinal  cord.  The  axis-cylinder  processes  from  the 
cells  of  these  motor  nuclei  constitute  the  fibres  of  the  peripheral 
motor  nerves,  and  end  free  in  the  muscles.     The  beginning  of  the 
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motor  path  h  in  the  large  pyramidal  i-ells 
of  ihe  motor  ai'ea  of  the  cortex,  which  is 
composed  of  the  ascending  parietal  aud 
asceDding  frontal  convolutions,  the  lyases 
of  the  tliree  frontal  convolutions  and  the 
paracentral  lobule  (Plate  III.,  1,  1,  1, 
etc).  Hence  the  nerve-fibre.s  proceed 
throuijh  the  white  matter  of  the  ccLitriim 
ovale,  or  the  so-called  corona  nidiata^  into 
the  iuternal  capsule  (Plate  III.,  2,  2,  2, 
etc,,  captf.  !«/,).  From  this  point  the 
motor  fibres  pass  into  tlie  crura  i^rebri, 
lying  mo«^t  ventrad  in  wliat  h  known  as 
the  pe^.  Then  they  go  into  the  pons  and 
tlie  medulla  oblongata,  where  they  are 
visible  as  two  rompact  bundles,  so-called 
pyramids  (Plate  II L,  Ft/,), niu]  these  pyra- 
mids can  be  followed  to  the  lower  end  of 
the  medulla  oblongata.^  At  this  point,  in 
the  region  of  the  iirst  and  second  cervi- 

"  nerves,  there  is  a  det^nssation  which 
!3  over  a  distance  of  about  six  mil- 
limetres, and  the  pyramidal  fibres  split 
into  two  porti(>ns,  onedecussaung  and  the 
other  not.  Tlje  decussating  portion  goes 
down  tht' spinal  cord  in  the  lateral  pyram- 
idal cohiinn;  tlie  non -decussating  part 
passes  4lovvn  on  the  same  side  in  the  an- 
terior pyramidal  ci>lumn  or  cobmin  of 
Tiirek.  The  fibres  of  the  lateral  pyram- 
idal column  giveoff  collatcrals(Pliite  I II., 
3,  4,  »5,  co/.,  red),  which  proceed,  at  a  right- 
angle  from  the  main  fibre,  into  tlic  gray 
eubstance  of  the  same  side,  where  their 
terminal  ends  surround  the  cells  of  the 
anterior  horn  ;  aud  tlie  main  fibres  them- 
selves finally  terminate  in  a  similar  man- 
ner. For  these  reasons  the  number  of 
the  lateral  pyramidal  fibres  diminishes 
gradually  downward  until  tlje  colmnn 
terminates  in  the  lumbar  enlargement  at 
the  region  of  the  third  and  fourth  sacral 
ni*rves.  The  fibres  of  the  anterior  pyram- 
idal column  also  give  otf  collaterals  (Plate 
III.,  G,  7,  8,  eo/.,  green)  at  right-angles, 
ud  these  pass  thmugh  the  anterior  com- 

issure  to  the  motor  cells  of  the  opposite 
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I  TiM  ilodttit  «bo^l<l  foUow  the  iitTiareQt  oolutnne  of  the  medulla  oblongata  &M  th«  coi4 
'"%  1,  2. 3, 41,  €2,  13.  4I«  4^  AUd  Uj ;  and  he  ha^l  best  do  IIiIb  in  a  second  readiog. 


The  umtual  r^latloDBof  the  verte- 
bral bodieit  and  Hjilnea  to  the  msg* 
nieiitjs  In  ihe  coni  aud  to  the  exit  of 
the  nerves-    (Gouehs.) 
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side,  and  the  main  fibres  terminate  in  the  same  manner.  This  antero- 
pyramidal  column  ends  about  the  lower  third  of  the  dorsal  cord.  It 
will  be  thus  seen  that  these  pyramidal  fibres  have  two  decussations,  one 
in  the  region  of  the  first  and  second  cervical  nerves,  and  the  other  at  dif- 
ferent levels  of  the  cord  through  the  anterior  commissure.  The  axis- 
cylinder  processes  of  the  cells  of  the  anterior  horns  pass  into  the  anterior 
root-fibres  of  the  same  side  and  terminate  free  in  muscles  or  glands. 
The  motor  cranial  nerves  all  pass  into  this  pyramidal  tract  at  the  knee 
of  the  internal  capsule  (Plate  III.,  a;,  <,  <r,  a6,  /,  g^  h,  v),  and  they  all  de- 
cussate before  reaching  it.  The  course,  however,  of  these  cranial  motor 
nerves  from  their  respective  nuclei  to  this  point  in  the  internal  cap- 
sule has  led  to  considerable  differences  of  opinion  among  anatomists. 
It  is  an  undoubted  fact  that  many  of  the  muscles  supplied  by  these 
motor  cranial  nerves  functionate  bilaterally,  as  the  muscles  of  masti- 
cation, of  the  eye,  of  mimic  movements,  and  of  the  pupil,  and  for  this 
reason  it  has  been  supposed  that  each  motor  cranial  nerve  receives  fibres 
not  only  from  its  own  nucleus,  but  also  from  that  of  the  opposite  side. 
But  this  belief  has  not  yet  met  with  complete  anatomical  confirmation. 
In  Fig.  61  is  shown  the  relation  of  the  various  segments  of  the 
spinal  cord  to  the  bodies  and  spinous  processes  of  the  vertebrae.  This 
is  of  importance  from  a  surgical  point  of  view,  since  the  s^ments 
do  not  correspond  to  the  vertebrae  after  which  they  are  named.  The 
following  table  is  given  by  Starr,  and  has  been  modified  by  him 
recently,  as  the  result  of  the  analysis  of  a  large  number  of  cases,  to 
show  the  localization  of  function  in  the  different  segments: 


Sbombnt. 

Muscles. 



Bbplbx. 

II. 

Sterno- mastoid. 

Hypochondrium  (?). 
Sudden   inspiration   pro- 

Back of  head  to 

and 

Trapezius. 
Scaleni  and  neck. 

vertex. 

III.  0. 

duced  by  sudden  pres- 

Neck. 

Diaphragm. 

sure  beneath  the  lower 
border  of  ribs. 

IV.  c. 

Diaphragm. 

Pupil.  4th  to  7th  cervical. 

Neck. 

Deltoid. 

Dilatation  of  the   pupil 

Upper  shoulder. 

Biceps. 

produced  by  irritation  of 

Outer  arm. 

Coraco-brachialis. 

neck. 

Supinator  longus. 

Rhomboid. 

Supra-  and  infra-spinutus. 

V.  c. 

Deltoid. 

Scapular. 

Back  of  shoulder 

Biceps. 

5th  cervical  to  first  dorsal. 

and  arm. 

Coraco-brachialis 

Irritation  of  skin  over  the 

Outer  side  of  arm 

Brachialis  anticus. 

scapula     produces    con- 
traction of  the  scapular 

and  forearm, 

Supinator  longus. 

front,  and  back. 

Supinator  brevis 

muscles. 

Rhomboid. 

Supinator  longus. 

Teres  minor. 

Tapping    its    tendon    in 

Peotoralis  (clavicular  part). 

wrist  produces  llexion  of 

Serratus  magnus. 

forearm. 

VI.  0. 

Brachialis  anticus. 

Triceps. 

0ut«r  Bide  of  fore- 

Serratus magnus. 

5th  to  6th  cervical. 

arm,    front,    and 

Triceps. 

Tapping  elbow-tendon  pro- 

back. 

Extensors   of  wrist 

and 

duces  extension  of  forearm. 

Outer  half  of  hand. 

fingers. 

Posterior  wrist. 

Pronators. 

fith  to  8th  cervical. 
Tapping  tendons  causes 

extension  of  hand. 
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Sbghkxt. 


MDSCLn. 


Bkflbx. 


Sensation. 


VII.  c.    Triceps  (long  head). 

Extensors  of  wrist  and 

fingers. 
Pronators  of  wrist. 
Flexors  of  wrist. 
Subscapular. 
Pectoralis  (costal  part). 
Latissimus  dorsi. 
;  Teres  major. 


Anterior  wrist. 
7th  to  8th  cervical. 
Tapping  anterior  tendons 

causes  flexion  of  wrist. 
Palmar  7th  cervical  to  let 

dorsal. 
Stroking  palm  causes 

closure  of  fingers. 


VIII.  c.  I 


I 


Flexors  of  wrist  and  fingers,  i 
Intrinsic  muscles  of  hand. 


Inner  side  and  back 
of  arm  and  fore- 
arm. 

Radial  half  of  the 
hand. 


Forearm  and  hand, 
inner  half. 


I.  D. 


II.  to 

XII.  D. 


I.  L. 


Extensors  of  thumb. 
Intrinsic  hand-muscles. 
Thenar  and  hjpothenar 
eminences. 

Muscles  of  back  and  al^lo- 

men. 
Erectores  spines. 


Ilio-psoas. 
Sartorius. 
Muscles  of  abdomen. 


II.  L.     Ilio-psoas.    Sartorius. 

'.  Flexors  of  knee  (Remak). 
Quadriceps  femoris. 

III.  u  !  Quadrioepe  femoris. 
I  Flexors  of  knee. 
<  Inner  rotators  of  thigh. 
I  Abductors  of  thigh. 


IV.  L. 


Abductors  of  thigh. 
Adductors  of  thigh. 
Tibialis  anticus. 


L.     Outward  rotators  of  thigh. 
Flexors  of  ankle. 
Extensors  of  toes. 


I.  to     Flexors  of  ankle. 
U.S.     Long  flexors  of  toes. 
Peronei. 

Intrinsic  muscles  of  foot. 
Perineal  muscles. 


Epigastric,  4th  to  7th  dor- 
Tickling  mammary  region 

causes  retraction  of  the  , 

epigastrium. 
Abdominal.     7th   to   llth 

dorsal. 
Stroking  side  of  abdomen 

causes  retraction  of  belly. - 

Cremasteric.  1st  to  3d  lum- 
bar. 

Stroking  inner  thigh  causes 
retraction  of  scrotum. 


Patella  tendon. 
Striking  tendon  causes  ex- 
tension of  leg. 


Gluteal. 

4th  to  5th  lumbar. 

Stroking    buttock  causes 

dimpling  in  fold  of  but* 

took. 


Plantar. 

Tickling  sole  of  foot  causes 
flexion  of  toes  and  re- 
traction of  leg. 

Foot-reflex.  Achilles'  ten- 
don. 

Overextension  of  foot 
causes  rapid   flexion  ; 
ankle-clonus. 

Bladder  and  rectal  centres. 


Forearm,  inner 

half. 
Ulnar  distribution 

to  hand. 

Skin  of  chest  and 
abdomen,  in  hori- 
zontal bands  run- 
ning around  and 
downward  cor- 
responding to 
spinal  nerve. 

Upper  gluteal 
region. 

Skin  over  groin 
and  front  of 
scrotum. 

Over  back  above 
buttocks. 

Front  of  thigh. 


Front  and   outer 
side  of  thigh. 


Outer  side  of  le^. 
Inner  side  of  thigh 
and  leg  to  ankle. 
Inner  side  of  foot. 

Back  of  thigh,  back 
of  leg,  and  outer 

{>art  of  foot  and 
eg. 

Back  of  thigh, 
foot,  outer  side. 

Buttocks. 

Skin  over  sacrum, 
anus,  perineum, 
genitals,  and 
lower  j>art  of 
buttocks. 
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Before  entering  into  the  details  of  the  origin  of  the  different  cranial 
nerves^  Fig.  52  should  be  carefully  studied.  It  is  an  excellent  dia- 
gram from  Edinger,  showing  the  relative  position  of  the  nuclei,  and 
it  can  be  greatly  elucidated  by  Figs.  36,  40,  41,  42,  43,  44,  and  46. 

The  cranial  nerves  may  be  divided  into  the  motor  and  sensory. 
To  the  former  belong  the  oculo-motor,  the  trochlear,  the  abducens, 
the  facial,  the  ninth,  and  the  hypoglossal,  as  well  as  the  motor  por- 
tions of  the  three  mixed  nerves,  the  trigeminal,  the  glosso-pharyngeal, 
and  the  vagus.  As  with  the  motor  spinal  nerves,  the  tracts  of  each 
cranial  one  can  be  divided  into  a  central  and  a  peripheral  portion.  The 
central  tracts  begin  in  the  large  pyramidal  cells  of  the  motor  area  of 

Fig.  52. 


Relative  location  of  the  nuclei  of  the  different  cranial  nerves.    (Edingeb.) 

the  cortex,  pass  through  the  knee  or  genu  of  the  internal  capsule, 
thence  downward  to  decussate  and  go  to  their  motor  nuclei,  which 
are  all  in  the  brain-stem.  (Plate  III.,  iv.,  v.,  vi.,  vii.,  viii.,  ix., 
X.,  XI.,  XII.)  There  is  much  divergence  of  opinion  as  to  the  exact 
peripheral  tract  of  these  cranial  nerves.  If  one  were  to  rely  upon  the 
physiological  fact  that  the  muscles  supplied  by  the  motor  cranial 
nerves  mnctionate  bilaterally,  as  do  the  muscles  of  mastication, 
the  eye,  mimic  movements,  the  pupil,  etc.,  it  might  be  supposed 
that  each  motor  cranial  nerve  received  fibres  not  only  from  its  own 
nucleus,  but  also  from  the  opposite  one,  or  that  the  motor  nuclei  of 
the  two  sides  were  connected  with  each  other.  Anatomical  investiga- 
tions have  not  as  yet,  however,  as  has  already  been  stated,  confirmed 
either  of  these  suppositions  thoroughly. 

The  Oculo-motor  Nerve,  or  the  Third  Pair,  has  its  central  tract  from 
the  cortex,  from  a  point  as  yet  not  exactly  determined  in  the  human 
brain,  thence  to  the  internal  capsule,  and  thence  by  decussating  fibres 
to  the  cells  of  its  motor  nucleus.  (Plate  III.,  iii.)  Its  peripheral 
tract  is  from  the  nucleus  just  beneath  the  anterior  quadrigeminal 
lx)dies,  downward,  probably  to  split  into  two  portions,  one  passing 
to  the  eve-muscles  on  the  same  side,  and  the  other  to  those  on  the 
opposite,  although  the  decussation  has  as  yet  only  been  demonstrated 


PLATE  III. 


DIAGRAM   SHOWING  COURSE  OF  MOTOR  FIBRES  FROM  THE  CEREBRUM 
AND  CORD  TO  THE  PERIPHERY -iFlatau.) 
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lor  a  portioD  of  its  fibres*  Although  tJie  axis-oyliuders  of  the  cells 
of  the  Dodeaa  pass  over  into  tlie  peripheral  nerve- fihi^es,  the  col- 
laterals MTe  supposed  to  be  surrouude^i  by  the  central  motor  tract 
of  the  nerve,  by  the  sensory  fibres  from  the  spinal  cord  through  the 
posterior  longitudinal  fascicului?,  and  by  the  fibres  of  the  optic  nerve* 
The  fibres  from  the  spinal  et>rd  are  pi-esuniBbly  the  medium  of  the 
reflex  acts  of  the  eye-muscles. 

The  Trochlear,  or  Fourth  Nerve,  has  its  central  tract  from  an 
aDknowD  point  in  the  cerebral  cortex  to  its  niK^leus.  (Plate  III., 
nr.  L)  The  peripheral  tract  is  from  the  nucleus  just  beneath  the  pos- 
terior quadrigeroinal  bodies  to  a  decussation  shown  in  Plate  III. 
It  is  uncertain  as  to  whether  fibres  come  from  the  other  nucleus. 
Thmugb  its  collaterals  the  cells  of  the  nucleus  of  this  nerve  rt*-conueot 
with  its  fibres  going  to  the  cortex,  with  fibres  coming  from  the  spinal 
oordy  and  with  others  from  the  optic. 

The  Abdut^ns  Nerve,  the  Sixth,  has  its  central  tract  from  an 
unknown  point  of  the  cortex  to  its  nucleus,  (Plate  IIL,  «,  b.)  This 
lies  tn  the  anterior  i>ortion  of  the  floor  of  the  fourth  Vf  utricle  (Plate 
IIL,  vr.),  and  its  cells  are  connected  with  the  cortical  fibres,  with 
sensory  spinal  fibres,  and  with  fibres  from  the  optic. 

The  Facial  Nerve,  the  Seventh,  has  its  central  tract  iVom  the 
lower  thirtl  of  the  ascending;  parietal  and  ascending  frontal  convolu- 
tions to  its  nucleus  (Plate  III.,  vii.,/),  which  lies  lateral  and  ventmd 
from  the  abdncens  nucleus  at  the  lower  end  of  the  pons.  (See  Fig* 
52.)  It  is  well  known  that  in  cerebral  hemorrhage  producing  w^hat 
is  known  as  hemiplegia  only  the  lower  bniueii  of  the  facial  is  im- 
plicated, whilst  that  to  the  orhiciikris  oculi  and  frontal  muscle  ai*© 
unaffected.  The  probable  explanation  of  this  lies  in  tlte  iact  that 
the  motor  nucleus  for  the  upper  branch  is  in  the  posterior  iK>rtion  of 
the  oculo-motor  nucleus  of  the  same  side,  the  axis-cylinders  of  whoee 
cells  jiaas  into  the  fibres  of  the  facial  upon  the  same  side,  whilst  the 
oeotral  tract  oonnecting  it  witii  the  cortex  probably  runs  in  the  upper 
branch  of  the  facial,  which  is  not  affected  in  most  cases  of  rt*reiiral 
heroorrha^.  The  cells  of  the  motor  nucleus  are  connectetl  with  the 
cortical  fibres,  with  sensory  spinal  fibres,  and  with  fibres  from  the 
tri^minal  and  cochlear  nerves. 

The  Acoeseory  Nerve  of  WilliH,  or  the  Eleventh,  has  its  central 
tract  from  an  unknown  point  in  the  i^Tebral  cortex  to  its  nucleus 
(Plate  III*,  xt)  in  the  lowermost  portion  of  the  mednlhi  oblongata. 
The  posterior  portion  of  the  motor  nucleus  of  the  |»neumogastric 
wmstitutes  the  motor  nucleus  of  the  cerebral  portion  of  tlie  eleventh 
e,  whilst  the  anterior  horn  t.*t]\s  from  the  region  of  the  fifth 
cervical  nerve  and  somewhat  upward  coiif^titute  the  motor  nucleus  of 
the  spinal  portion.  The  axis-cylinders  uf  the  nintDr  nucleus  pass  into 
the  fibres  of  the  nerve  on  the  same  side.  The  roots  of  the  eleventh 
nerve  jiassing  from  the  medulla  oblongata  are  closely  conncctixi  with 
tlioee  of  the  pneumogastric.  The  roots  of  tlie  spinal  portion  of  the 
eleventh  j>ass  from  the  side  of  the  spinal  cord^  from  the  fifth  cervical 
nerve  upward.  The  cells  of  the  motor  nucleus  are  connected  with 
the  cortical  fibres  and  with  sensory  spinal  fibres. 
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The  Hypoglossal  Nerve  has  its  oentral  tract  from  the  lower  third 
of  the  ascending  parietal  and  ascending  frontal  convolutions  to  its 
nucleus.  (Plate  III.,  xii.,  A.)  This  is  about  18  mm.  long,  and  stretches 
along  the  median  sulcus  on  the  floor  of  the  fourth  ventricle  to  the 
region  of  the  striop.  acicsticce.  The  nuclei  on  the  two  sides  are  con- 
nected by  commissural  fibres.  It  is  probable  that  the  fibres  coming 
from  one  nucleus  are  joined  by  those  from  the  other.  The  cells  of 
this  nucleus  are  connected  with  cortical  fibres,  with  sensory  spinal 
fibres,  and  with  fibres  from  the  sensory  portion  of  the  ninth  and  tenth 
nerves. 

The  Motor  Portion  of  the  Trigeminus,  or  Fifth  Nerve,  has  its 
central  tract  probably  from  the  lower  third  of  the  ascending  parietal 
and  ascending  frontal  convolutions  to  its  nucleus  (Plate  III.,  v.,  tr.), 
on  the  upper  portion  of  the  floor  of  the  fourth  ventricle,  as  well  as 
to  certain  motor  cells  which  lie  scattered  in  the  lateral  portion  of  the 
central  gray  matter  up  to  the  region  of  the  anterior  quadrigeminal 
bodies,  and  also  in  the  so-called  locus  coeimlevs,  (Fig.  52.)  The  nerve- 
processes  of  the  cells  of  the  motor  nucleus  pass  into  the  fibres  of  the 
motor  trigeminal  root,  as  well  as  into  the  descending  root.  These 
axis-cylinders  are  probably  joined  by  others  from  the  opposite  nucleus. 
The  nucleus  is  connected  with  cortical  fibres,  with  sensory  spinal 
fibres  (the  latter  being  the  means  of  conduction  of  reflex  movements, 
as  in  trismus,  peripheral  irritation,  etc.),  and  with  fibres  of  the 
sensory  portion  of  the  trigeminus. 

The  Motor  Portion  of  the  Glosso-pharyngeal  Nerve,  or  the  Ninth, 
has  its  central  tract  from  an  unknown  point  in  the  cerebral  cortex  to 
its  nucleus  (Plate  III.,  ix.,  g),  which  is  known  as  the  nucleus  am- 
biguus,  lying  fused  with  the  motor  nucleus  of  the  pneumogastric  on 
the  floor  of  the  fourth  ventricle.  (Fig.  52.)  From  the  nucleus  fibres 
paj?s  to  the  peripheral  nerve  of  the  same  side.  The  motor  portion  of 
the  vagus  or  pneumogastric  nerve,  or  the  tenth,  has  the  same  tracts 
as  the  ninth.  The  cells  of  the  motor  nuclei  of  the  ninth  and  tenth 
nerves  are  connected  with  cortical  fibres,  with  sensory  spinal  fibres, 
and  with  fibres  of  the  sensory  portion  of  the  trigeminus. 

The  tracts  of  the  sensory  cranial  nerves  are  analogous  to  those  of 
the  spinal  sensory  nerves  or  the  posterior  roots.  Just  as  these  latter 
have  their  origin  in  the  cells  of  the  ganglia  upon  the  posterior  root, 
so  do  the  sensory  cranial  nerves  begin  in  cells  lying  outside  the  cra- 
nium, and  from  these  the  fibres  pass  into  the  cerebrum,  where  they 
divide,  like  the  posterior  root-fibres  of  the  spinal  cord,  into  descend- 
ing and  ascending  fibres,  which  again  split  up  into  collaterals  and 
end-fibres,  the  latter  surrounding  with  their  terminals  the  cells  of 
the  so-callal  sensory  nu<»lei.  The  cells  of  these  sensory  nuclei  are 
analogous  to  the  column-cells  of  the  spinal  cord  and  to  those  of  the 
nuclei  of  the  column  of  Burdach  and  the  cohimn  of  Goll.  The  axis- 
cylinders  of  these  cells  are  cither  long  or  short.  The  long  ones  de- 
cussiite  in  the  raphe  of  the  medulla  oblon2:ata  and  carry  their  nerve- 
impulses  uninterruptcHlly  to  the  cortex,  probably  to  the  ascending 
parietal  convolutions  and  the  parictid  lol)e,  thus  constituting  the  cen- 
tral sensor V  tract.     The  short  ones  terminate  in  different  cells  of  the 
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gray  cerebral  substaooe,  and  serve  mainly  to  conduct  the  reflejc  raove- 

The  sensory  portion  of  th^  trigeminal  or  fifth  nerve  is  from  the 
cells  of  the  Gaeserian  ganglion  througfi  the  sf^ensory  root  to  the  sen* 
aory  niicleiis  of  the  fifth  pair  (Plate  IL^  v.)  at  the  upper  end  of  tlie 
floor  of  the  fourth  ventricle,  Tfience  long  fibres  (Plate  II.,  16) 
detnissate  in  the  raphe  to  pass  itrto  t!ie  m^xlial  lemnis^cns  and  go  with 
this  to  the  ferebral  cortex.  The  short  ascending  fibres  go  to  the 
motor  nuclei  of  the  tngeniinal,  the  facial,  and  the  hypoglossal,  and 
probably  also  to  the  motor  portion  of  tlie  ninth  and  tenth  nerves,  and 
eerve  mainly  as  media  for  the  reflex  movements.  The  sensory  root- 
fibrea  and  the  fifth  nerve  split  up  into  ascending  and  descending 
blanches  upon  their  entrance  into  the  brain  and  stem.  The  desi:^^nd- 
ing  branelies  form  the  tmct  known  us  tlie  ascending  trigeminal  root 
(which  is  really  the  descending),  whose  terminals  surround  the  cells 
of  the  sensory  nucleus  of  the  fifth  and  those  of  the  posterior  spinal 
coriiua  as  low  down  as  the  region  of  the  first  cervical  nerve. 

The  sensory  portion  of  the  glosso-pharyngoal  and  vagus  nerve,  or 
the  ninth  and  tenth,  arises  as  follows :   The  fibres  of  the  ninth  corae 
from  the  jugular  and  petrosal  ganglia,  whilst  those  of  the  tenth  liave 
their  origin  in  the  jugular  and  cervical  ganglia.     This  tract,  by  its 
terminals^  surrouuds  the  cells  of  the  sensory  nucleus  (Plate  II.,  fx*, 
X,)  lying  to  the  side  of  the  hypoglossal  nucleus.     F'rom  this  long 
fibres  (Plate  II. »  13,  14)  ascend  to  decussate  in  the  raphe  and  pass 
into  the  medial  lemniscus,  mid  tbem*e  to  the  cen^hral  cortex.     Short 
nerve-fibres  and  collaterals  go  to  the  nucleus  of  the  hypo^lussal  nerve, 
and  probably  are  tlie  media  of  the  reflex  movements.     The  descend- 
ing fibrea  of  the  ninth  and  tenth  nerves  form  the  so^calted  solitary  I 
fiisd cu  1  u 9 ,  or  t  he  resp i ra t o ry  t r act  o f  K  ra u se ,  a n d  d escen d  to  s u r r o u  nd 
by  their  terminals  the  cells  of  the  sensory  nucleus,  as  well  as  the  cells  • 
in  the  pcjsterior  horns  of  the  spinal  cord  as  far  down  as  the  eighth  , 
cervical  nerve,                                                                                                              i 

The  optic  nerve  Is  quite  complicate*!  in  its  tract.     In  the  middle  i 

layers  of  the  retina  there  are  certain  bipolar  cells  that  are  analogous  i 

to  the  cells  in  the  posterior  ganglia  of  the  spinal  cord  ;  whilst  in  the  ' 

deeper  retinal  strata  are  large  ganglion-eel  Is  akin  to  the  colunm-cells 
of  the  cord.     From  the  bipolar  cells  axis-cylinders  pass  to  surround  * 

the  large  ganglion-cells,  and  from  the  latter  arise  the  fibres  of  the 
optic  nerve.     These  decussate  partially,  as  has  been  deseril>ed.  Fig.  i 

39,  in  the  chiasm,  in  such  a  way  that  fibres  from  the  lateral  or  tem- 
poral  half  of  the  retina  run  in  the  lateral  half  of  the  chiasm,  thence  * 

into  the  optic  tract  to  the  posterior  portion  of  the  internal  capsule^  and 
thence  to  the  cortex  of  the  cuneus,  the  occipital  convolutions,  and  the 
lingua]  lobule  of  the  same  side.  The  fibres  from  the  nasal  or  medial 
half  of  the  retina — constituting  the  smaller  portion  of  the  tract — de-  i 

cuasate  in  the  chiasm,  pass  into  the  optic  tract,  thence  into  the  posterior  I 

portion  of  the  internal  capsule  to  the  <'erebnil  cortex  just  described, 
bat  of  the  opposite  hemisphere.  These  two  r^entral  tracts  are  repre- 
sented by  the  long  astx'ndingaxis-cylindei^i  of  the  large  ganglion-cells 
of  the  retina.     The  shorter  fibres  end  in  the  so-called  primary  optic 
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iviitres — /.  r.,  mainly  in  the  lateral  geniculate  body,  the  anterior  qiiad- 
rip'niinal  bcKly,  the  pulvinar,  the  medial  geniculate  body,  and  prob- 
ably in  the  lenticular  nucleus  (Fig.  39),  probably  serving  the  purpose 
of  the  n»Hex  movements.  From  these  primary  optic  centres  fibres 
l^ass  to  the  wrt»bral  wrtex.  The  cells  of  the  anterior  quadrigeminal 
IhhIv,  which  an*  surroundwl  by  the  terminals  of  the  short  optic  nerve- 
tibnv,  give  off  axis-cylinders  that  pass  to  the  nuclei  of  the  eye-nerves 
(the  thinl,  fourth,  and  sixth),  which  is  a  {Mithological  and  physiological 
fact  of  great  im|H>rtanw. 

The  olfacti»ry  nerve  taki>s  its  origin  from  certain  bipolar  cells  of 
the  nasiil  muci>us  membranes  analogi^us  to  the  cells  of  the  spinal 
g:uiglia«  5U5  well  as  from  tlu»  axis-cylinders  of  these  bipi.>lar-cells  in  the 
oltactory  bulb,  and  which  in  their  turn  an*  akin  to  tlie  column-cells 
of  ilic  v>»nl.  Fnnu  tlu^si*  ivlls  arist*  the  tibn^s  of  the  olfactory  tract,  a 
jviri  divussjitiug  iu  ihc  anterior  ivn^bral  ct»mmissure  and  passing  to 
\\w  iiyrus  hipjHK'timpi,  tlio  ij:yrus  uucinaius,  and  the  cornu  ammonis 
v^f  the  opjH^itc  sidt' :  but  the  irn^aier  {H^rtion  of  ihe  fibr«  do  not  de- 
ou:^Htt\  o'^»ir  ^*  tlio  vvrnsjHnidini:  in^^nious  of  the  cerebral  ci.irtex. 
h  is  sap|KVix\l  that  <!u*rt  rii*n>  arise  :r.>m  these  Ion;:  ones  to  go  to 
\\w  s\\\>  \\\  t!ic  o!taoti*ry  traot,  and  tiu<^-  make  p:^?sible  the  reflex 
^,^*vo•.l*»outs. 

:'::  lurvt  is  exiremtly  complicateil. 
:'.-srt:i:  ::.:>  :>:rve  divide?  into  two 
l\\:y.  r.Atv.^'.y.  :h-:  latrral  or  outer 
,  .iva:  :l:-:  ::»:'a1  or  iua^r  mot.  rhe 
tV::-.:- is  :i:>4:  ir::pi.-rtan:  to  hiear- 
:  ^  ^\  :  .*.  '. :  :  ;;.  rr  ba:*.y  aiding  in 
y.:"  -^.—js    :'  :.>,   v-:-s:-.':.:Iar  rerve 

::•  V  ^•-  :""'^  "^"-  :.  i  r.^-eiiiAl  r>:-:  to 

'  -  *■     t-      • 

■•■...>    :  a'.:   ...■..:.  1 ;  ,  :r:-ci 

■  :■•■    -:.:    ..  Viis>'--:;   lii-f   :-«=*i:aI 

\        V  ■    ..' .  '   *.*»':  .'I  's  v^rv  w-r.  "^ 

• » •■  :■-'.:  ■:r:r."-:  ir!?*7<  in 

'v»      -'     ^  *   : .'     \i'.  nL  r*"*.c  ::  s:ir- 


r.o 

.h: 

u! 

•:n*v>  .  iivvusr 

\\  or 

^iiT 

N.'<r/ 

'ts 

^* 

:^:r,i:uv 

into 

:lu" 

l»rii- 

rvv:>  >,::■ 

r\^ 

'i:v.xt::*.ij 

tlK- 

r\>:":' 

/r.v. 

t\v*:.  \\ 

'*x 

<v 

>V^1\V. 

Avl' 

\;5V  : 

'kTV 

s^^-v-a!'; 

\\\ 

\ , 

.>i:*';*-.*,\-i: 

1"    "'0' 

A^.. 

r-. 

iv^  .^^ 

\\ 

".i',:vv   ■. 

^^  ..  . 

T-'*.":^ 

:.• 

:"v   ivr<.v 

;*' 

,' '  X*' 

A' .'. 

l".-  .y 

'.' 

dir'v.     : 

•  •. 

."'/ 

i."-*-*^   ^ 

"•    ,*'" 

N\i-;, 

v.  •. 

*.".r'v-  ' 

.".  a'x 

■/     v.- 

■>'.'' " 

\\  "  -.-^ 

\ 

••    •.»'A> 

.*..>-"VN-     ,• 

','■ "  .'  'V, 

'A'   ". 

.* 

.i.v  .    .V 

".• 

'■•». 

•A*     ^*     . 

•     •    r 

••A 

'  "  -    -l*^ 

^ 

■    •    v\" 

,     X 

\> 

r-i": 


ANATOMY, 


89 


id  thence  pass  to  the  lateral  lemniscus.  It  will  thus  be  seen  that 
m  lateral  lenmifit^us  is  really  the  central  anditory  tract  of  the  coch- 
T  nerve,  and  is  to  l>e  distinguished  from  the  medial  lemuiscuSj 
hich  constitutes  a  central  pathway  for  the  sensory  spinal  nerves  of 
e  fifth,  ninthj  tenth,  and  vestibuhir  ner%'es.  When  this  lateral 
mnisc^us  has  readied  the  upper  portion  of  the  pons  it  divides  into 
ivo  portions,  namely,  the  inner  and  the  outer  tract.  The  fibres  of 
be  inner  tract  end  in  the  anterior  and  posterior  quadrigeminal  btxlies 
of  the  same  and  the  opp4]>site  side*  They  represent  the  short  ascend- 
ing fibres  that  serve  mainly  for  reflex  movements.  The  tihres  termi- 
nating in  the  anterior  quad ri^eminal  body  are  of  esjiecia!  importance, 
as  they  surround  the  large  cells  that  are  connected  with  the  nuclei  of 
the  nerves  of  the  eye-muscles,  namely »  the  tliird,  fourth,  and  sixth, 
hese  same  cells  are  also  surrounded  by  fi hres  from  the  optic  nerve, 
that  they  are  centres  for  the  optic  and  auditory  nerves,  and  make 
'>ible  the  movements  of  the  eye  that  result  from  optic  and  audi- 
tory sensations.  The  trapezoid  body  sends  oiF  collaterals  in  its  course 
to  the  nucleus  of  the  facial  nerve,  whicli  serve  the  purpose  of  reflex 
movements,  sueh  as  those  of  mimicry  and  the  pointing  of  the  ears 
in  antmak  from  auditory  impressions.  The  collaterals  to  tfie  central 
gray  matter  carry  auditory  impressions  to  the  respiratory  aud  vascu- 
lar centres.  The  fibres  of  the  outer  bundle  of  the  lateral  lemniscus, 
joined  by  nerves  from  the  posterior  qiiadrigemioal  bodies,  pass  into 
the  posterior  ix)rtion  of  the  internal  capsule,  and  thence  to  the  cortex 
of  the  posterior  portions  of  the  two  temporal  convolutions.  They 
belong  to  the  long  ascc?nding  fibres,  and  constitute  the  outer  central 
anditory  tract.  It  is  possible,  however,  that  shorter  fibres  may  also 
connect  diflerent  levels  of  nerve-ganglia  with  this  portion  of  the 
cx)rtez. 
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THE  BLOODVESSELS  OF  THE  CEEEBRUM,  CEEEBELLtrM,  PONS, 
_  AIO>  MEDULLA  OBLONaATA. 

^^L,^Ubiier  and  Duret  have  made  most  important  researches  into  the 
^BsMmter  supply  of  the  cerel>rum,  and  have  shown  that  there  are  two 
great  sets  of  aiierioles — one  for  the  l>rain  cortex,  and  the  other  for 
the  brain  stem,  as  the  iutra-cmnial  organs  belo^  the  cortex  and  the 
oentrum  ovale  are  called,  ?.  e ,  the  basal  ganglia  and  the  sub-lying  pons 
and  medulla  oblongata.  The  arteries  of  the  brain  stem  arise  at  nght- 
angles  from  the  larger  branches  of  the  circle  of  Willis,  and,  entering  the 
cerebral  substance,  branch  in  this  witliout  communication  with  each 
other.  According  to  Heuboer,  they  possess  the  j>e<iiliarity  of  taking 
their  origin  from  the  first  portion  of  tlie  large  cerebnd  arteries  as  they 
poas  over  the  white  sutetanc^.  These  cerebral  arterioles  are  beauti- 
fully  shown  in  Fig,  63.  From  the  short  anj^le  which  is  formed  by 
the  first  portions  of  the  Sylvian  artery  and  the  anterior  cerebral 
artery*,  or  the  artery  of  the  corpus  callosum,  arise  only  the  vessels  for 
the  anterior  half  of  the  brain  stem.  From  the  anterior  communicating 
branch  of  the  anterior  cerebral  artery  branches  are  given  off  to  the 
1  of  the  nucleus  <^udatus ;  from  the  point  of  the  angle,  the  vessels 
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for  the  anterior  limb  of  the  internal  cajisule  and  the  inner  and  middle 
figments  of  the  lentrcnlar  nucleus ;  whilst  fVoTO  the  lateral  jwrtion 
of  the  Sylvian  artery  are  suppliwl  the  outer se^j^raen tot' the  lenticular 
nucleuSj  the  middle  [jortion  of  the  caudate  uucleus»  and  the  external 
capsule*  The  ganglia  of  tlie  tegmental  or  dorsal  portion  of  the  crii^ 
are  supplietl  from  the  commencing  portions  of  the  kirge  arteries 


Fio.  ea. 
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Br&ncbeB  of  middle  cerebral,  anterior  cerebral,  und  posterior  oerebrttl.  fDtmKT.) 
1.  Carolid  artery.  2.  Sjlvian,  or  middle  cerebml  arteo'-  3-  Anterior  cerebnd  artery.  4. 
Potteilor  cerebraJ  artenf.  5.  Arteries  of  the  corpas  strlattim,  fl.  Anterior  cbofoldeal  vterf. 
7.  Posterior  oommunloitio^  artery,  «.  P<T6tero»iiiieral  ckiorcVideal  artery,  9.  Pt3«tert>-n  '^ 
Ghoioldeoi  artery.  10,  Termination  of  oallcxsal  arteries.  11.  Middle  qoadrigemtxial  i 
12.  Poetero-intefiial  optic  aitery. 
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forming  the  circle  of  Witlia.  The  choroideal  artery  and  the  poetectet 
oommunicating  supply  the  anterior,  and  the  posterior  eereoral  the 
posterior  ganglia.  It  muyt  be  home  in  mind  that  although  there 
IS  coram Liniaiti on s  l>etween  tliese  larger  arteries  at  tlie  hase,  there 
is  none  l>etwecn  the  lirauclies  after  they  have  plungetl  into  the  cere- 
bral substance,  an<l  that  these  latter,  tlierefore,  are  terminal  arteries. 
The  optic  chiasm,  the  cranial  nerves*  the  pons,  the  medulla  oblon- 
gata, are  thus  supplied  directly  from  the  arteries  of  the  circle  of 
Willis  Without  any  interventiuu  ^f  the  arteries  coming  from  the  pia 
mater*  Duret  has  sliown,  furtliermorej  that  many  of  these  hranehes 
of  the  arteries  of  the  anterior  cerehral  artery  are  iucoustant.     They 
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supply  only  the  head  of  the  caiulate  nucleus,  and  they  produce  very 
drcuniscribed  lesions,  which  are  tije  more  dangerous  bwnnse  they 
may  easily  break  iuto  tlie  ventricle.  lie  has  also  sliown  that  from 
the  Sylvian  artery  there  pass  off  the  internal  striated  vessels  j^^oing 
the  first  and  second  segments  of  the  lenticular  nueleiia  and  the 
temal  capsule,  and  the  external  striateil  arteries,  which  are  so 
called  because  they  lirst  supply  the  outer  portion  of  the  third  seg- 
ment and  the  lenticular  nucleus,  and  then  pass  into  the  ^ray  matter 
of  the  same  and  ascend.     These  latter  branches  are  suMivided  into 


no.  64. 


(DuaBT.) 

Choroid  plexus  beneath  the 
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CF  0"GQ'QVC 
Arteries  of  Ibo  pons  and,  the  choroid  plexus. 
O.  Part  <if  opUc!  thftUmua  not  covered  hj  ehoroM  piexiia.  Q'. 
oplto  tbAUnuofi,  C.  Posterior  portion  of  choroid,  thronn  back  fhtm  its  uorm&l  poAition  above 
tht  cmm  cerebri  and  tbe  qaadiigetnlual  bodies.  D.  Choroid  plt^xus.  D',  Ita  anterior  portion. 
D»,  Where  It  curves  to  reach  the  laterEl  ventricle*.  G.  Int'ema)  geniculate  body.  (¥.  Ex* 
leroal  ^enieulate  bodjr.  (^.  Anterior  quad riffe mi oal  body.  Q'.  Pci^teiior  qnadHgeminal  body. 
F,  Sectloa  of  cnira  cerebri  just  at)Ove  the  pone,  PL  Pineal  gland.  L  Carotid  artery.  2.  Byl- 
TlAn«  or  middle  cerebra!  artery^  3.  Anterior  cerebral  arter>\  4.  Posterior  cerebral  artery.  6. 
pntnl  of  orlffin,  from  the  carotid,  of  the  anterior  choroideal  artery.  .V.  Its  course  In  the 
chorotd  plextB.  «.  Poetero-laterat  cborfjMeal  artery.  ^5'.  Its  brunch  to  the  choroid  plexiifl.  &"^ 
Its  braudU  to  the  velum  loterpoaltum.  7,  Postero-exteruftl  optic  arteriea»  traversing  the  crura, 
'  tbe  geniculate  bodlee,  to  enter  the  optic  thalumxis.  8.  Middle  quadrigeminai  artery, 
r  into  tbe  anterior  and  posterior  quadrigemlnal  Tenolii.  9.  Poetero'medlan  cborol- 
dttl  Artery.    10,  TermlnAtloD  of  caUoial  artery  in  tbe  pineal  gland,    V.  Veins  of  Gftlen* 


the  lenticnlo-striatal  vessels  anteriorly,  and  the  lenticulo^optio  ves- 
9eb  posteriorly.  The  lenticnlo-striflted  arteries  are  large,  ascend  into 
the  third  segment  of  the  lenticular  iiuclcns  tt*  the  upper  part  of  the 
I  internal  capsule,  and  pass  over  to  the  caudate  nucleus,  terminating 
hr  forwani  in  this.  They  are  the  most  usual  site  of  hemorrhages. 
The  lenticulo-optic  arteries  pass  through  the  posterior  portion  of  the 
internal  capsule,  and  into  the  anterior  and  outer  portion  of  the  optic 
tlialamus.  Duret  has  furthermore  demonstrated  that  the  posterior 
cerebral  artery  not  only  su|>plies  the  optic  thalamus,  hut  also  the 
oorpora  quadrigemina  and  the  tegmental  region  of  the  erus.  One  of 
these  branches  to  the  optic  thalamus,  the  postero-ioterual  optic  artery, 
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supplying  the  inner  sar&oe,  is  prone  to  minute  hemorrhages,  which 
are  very  dangerous  because  of  their  tendency  to  break  into  the  ven- 
tricle ;  whilst  another  branch,  the  posterior  external  optic  artery, 
passes  over  the  crus  before  reaching  the  hinder  portion  of  the  optic 
thalamus,  and  hemorrhages  of  it  may  therefore  involve  both  the  optic 
thalamus  and  the  crus. 

The  arteries  of  the  cortex  are  subdivided  into  secondary  and  ter- 
tiary branches  within  the  pia^  and  from  the  plexus  so  constructed 
ai'ise  nutritive  vessels  which  pass  perj3eDdicularly  into  the  cerebral 
substauce.  (Fig.  56.)  There  is  a  difference  of  opinion  between 
Heubner  and  Duret  as  to  whether  the  areas  to  which  these  arterioles 

Fio.  55. 


Tntnirene  secttoQ  of  the  cerebral  hemlsphei^,  about  1  cm.  behind  tLe  optie  commianu^. 

Cft,  Cbtasma,  B.  SeclloD  of  the  optic  tmcl.  L,  Leatlcular  nucleus.  J.  Internal  captiileb 
C  GaiidAt«  DUdeua.  K.  External  capeuJe.  T.  ClauAtmm.  R.  Island  of  RdL  V,  V.  Section 
of  the  l&teml  ventricle.  P,  P.  Anterior  iiill&rB  of  tlie  fornix.  O.  Gray  subctanoe  of  tbe  ttilid 
ventricle. 

Va^euiar  Areas:  I.  Anterior  cerebral  artery.  II.  Middle  cerebral  artery.  HL  Posterior 
cerebral  artery.— 1.  fntenml  carotid  artery.  2.  Sylvian  artery.  8.  Anterior  cerebral  artery. 
'4,  4.  EJtlomal  artedea  of  the  corpus  struLtiun  tleullculo-atriate  artery),  5,  6.  Internal  arteries 
of  the  oorpita  iitriaturci  (lenticular  arteriefl),  6,  Arteries  of  the  chiasma.  7.  AJi^rlea  of  the 
OoaunisBUro  and  anterior  plUarfl  of  the  fornix.  8.  Arteries  of  the  convoiutionii  of  the  inaula 
and  clAUfitmin.    Tbe  opio-ttrtate  Aitery  l4  not  repreaented  in  the  figure     (DirRETO 


are  distributed  I'timniuuicitte  with  each  other,  Heubner  contending 
that  they  are  c^tjunected  by  snuill  vessels  of  the  calibre  of  a  millimetre, 
whilst  Duret  maiutams  that  each  area  is  isolated »  From  thcpia  mater 
two  seta  of  arteries  pass  into  the  cerebral  substance  :  long  or  meilul* 
laiy  vessels,  arid  short  or  cortical  ones.  The  long  or  nitilullary 
vessels,  twelve  or  fifteen  in  iiunil>er  m  the  sectiou  of  a  convolution, 
pass  vertically  thret*  to  four  centimetres  deep,  nearly  to  the  eud  of  the 
vessels  coming  up  from  the  base,  but  without  communicating  with 
thera  ;  and  it  is  iu  these  badly  oourishBl  neutral  territories  between 
the  t^vo  sete  of  arteries  that  certain  senile  softeuings  are  especially  to 
be  found.     The  sliort  or  cortical  vesels  supply  only  the  cortex  and 


ANATOMY. 


93 


the  neighboriug  white  matter.     From  thera  is  formed  the  fine  net- 
work in  the  cortex  io  the  different  layers  of  tbe  nerve-cells.    Through 


I  of  artcMies  to  gny  and  white  matter.  1, 1.  Hedullaiy  bmnchee  pMatng  directly 
l^mymniter  to  the  whlU!  matter.  &nd  tbeii  lerinhiaLiiig  la  bnmchea  that  do  uot 
I  wllb  their  oetghbon  {'*  termJiiiil  art^iiiuit").  h  MedullAiy  Arterites  In  tbu  eulciis 
I  OODTOliitloiia.    2,  2,  CorUe&l  arterlea.    (Duret.) 


An  mrierf  of  the  cortex.    MacnMvd  360  diameters. 

uctioQ  of  one  of  these  arteries  there  will  be  formed  a  superficial 
softening  of  the  cortex  and  the  neighboring  white  matter,  forming  a 


94 


IXTRODUCTORY. 


triangle  whose  basis  will  lie  toward  the  sarface.  Thia  is  the  so-called 
yellow  softening  {plaque  Jaime).  In  Fig.  57  is  represented  an  artery 
of  the  cortex,  with  its  peri -vascular  space. 


Fig.  5s, 


Outer  flui-fkce  of  the  left  hemisphere.    (After  Biirbt.) 

The  rtsglon  bouDdeil  by  the  tiue  (    )  lepreaentt  the  territory  over  which  brancbeiof  the 

anterior  cerebml  artery  are  distrlbated. 

The  au  lerior  roglous  bourKlcd  by  the  Hue  (  —  . . )  rcpreeeat  the  tenilorlet  oTer  wblcli 

branches  of  the  middle  cerebral  artery  are  dlstribuied. 

L  1»  the  region  of  the  eKternal  nod  Inferior  fh>ntAl  artery » 
II.  I9  the  region  of  the  auterjur  jmrletul  arter>\ 
HI.  li  the  re^on  of  tbe  posterior  parietal  artery, 
lY.  Is  the  region  of  the  parte to-sphenoldal  artery. 

The  posterior  and  Inferior  region  lx)undod  by  the  line  ( )  fcpresents  tba" 

territory  over  which  branches  of  the  posterior  cerebral  artery  are  dlitrlbuted* 

Fiuuren  and  CbnvoliUioM. 

F,  FroDtal  lobe.  P.  Parietal  lobe.  O.  Occipital  lobe.  T,  Teraporo^sphenoldal  lobe, 
Fiiitireof  Sylvius  i  2\  borixontal ;  &\  ascending  ramus  of  the  ^amv.  v..  Sulcus  eentralii  or  i 
ture  of  Rolando.  A  Anterior  central  or  ascending  frontal  convolution.  B.  Poaterior  oentn 
or  ascending  (tarletal  convolution.  F\  s^t]p<;rior ;  F^,  middle  i  and  F>,  inferior  frontal  oonv 
Intions.  fi,  luperlor.  and  f*»  inferior  frtintal  boIcub,  P.  Sulcus  pra'ceutralli,  P^  Sup 
parietal  CKrpostero-parietal  lobule.  P'.  Inferior  parietal  tobule>  vlx. :  P*.  Qyrnfl  Bupra-mar^- 
naUa.  F*'.  Oyras  angularly,  Ip  Padelal  fiBsure.  cm.  Termination  of  the  calloso-marglual 
fissure.  O^  flnjt;  O*,  eecoud  ;  O*,  third  occipital  C4>uvolutloiis*  po.  Parleto-occlpltal  fiaiure. 
oK  Sulcus  occipitalis  traiuiTerstti.  o».  Sulcus  oeclpitalU  longltudtoalls^  inferior.  T«.  flr»t;  t«, 
second ;  T*,,  third  temporo-sphenotdal  ronvolutloni.  t\  first ;  l>,  second  temporo-sphenoidal 
fissures. 


Aecording  to  Diiret,  the  larger  arteries  of  the  eerebrum  are  only 
connected  by  tlie  fine  branches  of  longer  or  shorter  vessels,  and  he 
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thinks  that  this  is  the  reason  that  the  areas  of  the  central  dis- 
tribution of  these  arteries  are  much  more  prone  to  soften,  whilst  in 
the  peripheral  areas  a  distribution  may,  when  the  supply  of  blood 
from  the  true  nutrient  artery  is  cut  off,  be  supplied  by  a  collateral 


Fig.  59. 


Vascular  areas  of  the  upper  surface  of  the  cerebrum.    (After  Duret.) 

P.  Frontal  lobe.  P.  Parietal  lobe.  O.  Occipitallobe.  s.  End  of  the  horizontal  ramus  of  the 
iteure  of  Sylvius,  c.  Fissure  of  Rolando.  A.  Ascending  fh>ntal  convolution.  B.  Ascending 
parietal  convolutions.  F>,  F«,.F».  Superior,  middle,  and  inferior  IVontal  convolutions.  f»,  t*. 
Superior  and  Inferior  fh>ntal  sulcL  f>.  Sulcus  pracentralis.  Pi.  Superior  temporal  lobule.  P>. 
GjTns  tapra-m&rginalis.  P*'.  Gyrus  angularis.  ip.  Parietal  fissure,  cm.  Calloeo-marginal 
ftenre.  po,  po.  ParietOK)CCipital  fissures.  V,  Superior  temporal  fissure.  O'.  First  occipital 
ooDvolution.    o.  Transverse  occipital  sulcus. 

ArterUi:  The  line  ( )  marks  the  limits  of  the  distribution  of  the  anterior  cerebral ; 

the  line  ( )  on  the  left  side  of  the  figure  limits  the  distribution  of  the  Sylvian 

artery.    I.  External  and  inferior  fh>ntal  artery.    II.  Anterior  parietal  artery.    III.  Posterior 

parietal  artery.    IV.  Parieto^henoidal  artery.    The  line  ( )  on  the  right  side  of  the 

tgxm  limits  the  distribution  of  the  posterior  cerebral. 


The  Sylvian  artery  gives  off  four  or  five  main  branches,  which 
pass  over  the  island  of  Reil  to  reach  the  surface  of  the  cerebrum. 
The  first  one  supplies  the  first  frontal  convolution,  especially  in  its 
rear  portion,  and   hence  arise   the   isolated   softenings  of  Broca's 
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centre,  which  cause  aphasia  alone.  The  fourth  branch  supplies  the 
lower  parietal  lobe  and  the  upper  portion  of  the  first  temporal  con- 
volution, whilst  the  fifth  branch  supplies  the  remaining  portions  of 
the  first  and  second  temporal  convolutions.  The  anterior  cerebral 
artery  is  divided  into  three  branches,  the  first  supplying  the  two  con-, 
volutions  on  the  under  surface  of  the  frontal  lobe,  the  second  going 


Fig.  60. 


Inner  surface  of  the  right  hemisphere.    (Alter  Duret.) 
DMribution  qf  Vessels. 

The  regions  bounded  by  the  line  ( )  represent  the  territories  over  which  the  branches  of 

the  anterior  cerebral  artery  are  distributed. 

I.  Is  the  territory  of  the  interior  and  anterior  fVontal  artery. 

II.  Is  the  territory  of  the  internal  and  middle  frontal  artery. 

III.  Is  the  territory  of  the  internal  and  posterior  frontal  artery. 

The  regions  bounded  by  the  line  ( )  represent  the  territories  over  which  the  branches 

of  the  posterior  cerebral  artery  are  distributed. 

II.  Is  the  territory  of  the  posterior  temporal  artery. 
III.  Is  the  territory  of  the  occipital  artery. 

fissures  and  Convolutions. 
CC.  Corpus  callosum,  longitudinally  divided.  Gf.  Gyrus  fornicatus.  H.  Gyrus  hippocampi. 
A.  Sulcus  hippocampi.  ?7.  Uncinate  gyrus,  cni.  Sulcus  calloso-marginalis.  J* i.  Median  aspect 
of  the  first  frontal  convolution,  c.  Fissure  of  Rolando.  A.  Ascending  fh>ntal ;  B,  ascending 
parietal  convolution.  P^".  Precuneus.  Oz.  Cnneus.  Po.  Parleto-occipltal  fissure,  o.  Sulcus 
occipitalis  transversus.  oc.  Calcarine  fissure,  od.  Sui>erior ;  oc".,  inferior  ramus  of  the  same. 
D.  Gyrus  descendens.  T*.  Gyrus  occi pi to-tempo rails  lateralis  (lobulis  fusiformis).  TK  Gyrus 
occipito-temporalis  medialis  (lobulus  lingualis). 


to  the  gyms  fornicatus,  the  corpus  eallosum,  the  second  and  third 
frontal  convolutions,  and  the  upper  eud  of  the  ascending  frontal 
convolution,  whilst  the  thiixl  branch  supplies  the  precuneus.  The 
posterior  cerebral  artery  splits  into  three  branches.  The  first  sup- 
plies only  the  hook-shaped  end  of  the  gyrus  hippocampi,  the  second 
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supplies  the  fusiform  lobule  aod  the  neighboring  portion  of  the 
second  temfioral  cou volution,  whilst  the  tliird  branch  nourishes  the 
lingual  lobe,  the  aineuSj  and  the  occipital  lul>e* 

buret  has  shown  that  the  pons  and  meilulla  are  supplietl  by  three 
different  systems — the  median,  the  radicular,  and  the  indiifereut  ves- 
sels. The  median  arteries  have  a  calibre  oi"  one-fourth  to  one-sixth 
of  a  millimetre,  and  arise  from  the  basilar  and  the  anterior  spinal. 
They  ascend  perpend ieularly  in  the  raplic  nearly  to  the  gray  matter, 
and  supply  the  nuclei  and  the  e^wndyma  of  the  fouilth  ventricle, 
breaking  up  into  fine  networks  for  the  ditfereut  oudei.  They  are 
terminal  arteries.      The  anterior  5!;pinal  artery  is  sometimes  prcs- 

tent  on  only  one  side,  sometimes  double,  sometimes  arisintjj  from  each 
vertebral,  but  these  branches  generally  unite  in  one  stem.     Wheu 
there  is  only  one,  it  generally  arises  from  tlie  left  vertebral ;  if  there 
mre  two,  they  are  generally  strongly  anastomosetl     The  left  verte- 
bral is  usually  larger  than  the  right.     The  radicular  arteries  arise 
from  one  of  the  larger  branches  that  have  been  spoken  of,  and  pass 
into  the  vessels  that  terminate  on  the  nerve-roots  in  arterioles  which 
have  a  diameter  of  one-thiwl  to  one-fourth  millimetre.     These  con- 
sist of  ascending  and  descend ing  branches,  the  latter  passing  to  the 
^buoletis,  breaking  up  into  a  *?apillary  network.    It  is  therefore  evident 
^Btfaat  each  nucleus  lias  two  sourees  of  arterial  supply :  one  from  the 
^^^^piedtao  and  the  oilier  from  the  radicular  aHeries,  the  former  being 
^Bby  fer  the  most  imjwrtant*     The  inditlerent  arteries  of  the  pins  and 
^nnedulJa  are  aupplietl  from  the  other  larger  vessels  of  the  circle  of 
"Willis.     The  inferior  cerebellar  artery  passes  to  the  lateral  [x^itions 
of  the  medulla  obkmgaUi  and  the  lower  inferior  cerel)ellar  ]ieduncle, 
and  gives  rise  on  each  side  to  a  posterior  spinal  artery  which  nour- 
ishes tlie  |)Osterior  columns  and  finally  divides  into  three  branches  : 
one  for  the  vermis,  anastomosing  with  its  fellow  of  the  opposite  side 
and  two  lateral  branches ;  one  supplying  tlie  inner  surface  of  the 
cerebellar  hemisphere;    the  other  the  under  surface  of  the  same. 
These  three  arteries  have  enormous  anastomoses  on  the  surface  of 
the  cerebellum  and  also  communicate  with   the  posterior  cerebral 
artery. 

CRANIAL  TOPOGRAPHY. 

late  years,  since  the  localization  of  cortical  centres  has  come  so 

ly  into  play  in  neurological  diagnosis,  much  attention  lias  been 

to  tlie  relative  ixjsition  of  the  different  fissures  and  convolutions 

the  brain  and  cerebellum  aud  to  the  cranial  sutures  and  bones.    The 

bject  was  first  studied  in  1837  by  Gratiolet,  iu  1861  and  again  in 

.877  by  Broca,  and  since  then  by  Bischotf,  Heftier,  Turner,  F6r6» 

~*ouillehouze,  Ecker,  LncaS'Championni»>re,  Pozzi,  llorsley,  Thane, 

Hare,  and  Dana. 

Broai  has  given  certain  names  to  the  different  poiuts  of  union  of 

e  sutures,  and  these  are  marked  out  on  the  accompanying  diagram, 

and  with  them  the  surgeon  and  neurologist  should  l>e  familian    The 

principal  ones  are  the  uasiou,  tlie  in  ion,  the  glabella,  the  lambda, 

€  stephanion,  the  pterion,  and  the  asterion.     The  nasion  is  at  the 
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junction  of  the  nasal  and  the  frontal  bones;  the  ioion  is  identical 

with  the  occipital  protuberance;  the  glabella  is  a  protuljeraneejuat 
above  the  nasiou ;  and  the  asterion  eau  l^e  felt  just  behind  the  upper 
part  of  the  mastoid  process  of  tlie  temporal  bone  ;  whikt  the  others 
are  marked  so  plainly  upon  the  diagram  that  they  need  no  further 
description. 


£*W»^ 
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Dlagmtu  Hlnstmtlt^K  iiromlnences  or  the  ikuli 

The  shape  and  various  diuiensious  of  the  j^kull  vary  with  age,  sex, 
race,  individuals,  pathological  conditions,  and  artificial  deff>rniities ; 
but  there  is  no  great  difference  in  the  skulls  of  the  Euro[x*an  and 
the  American  races.  The  principal  types  of  skull  are  the  doliclio- 
cephalic,  the  bracliycephalie,  ami  the  mesocephalic.  The  first  is  that 
in  which  the  antero-posterior  diameter  is  to  the  transverse  as  lOO  is 
to  75  or  less  J  the  brachy^'ephalic  is  that  in  which  the  antero-jK)S- 
terior  diameter  is  to  the  ti*aosvcrse  as  IQO  is  to  80  or  more;  the 
mesocephalic  is  that  in  which  the  an tero- posterior  diameter  is  to  the 
transverse  «s  100  is  to  70  or  to  80.  The  physiologictil  limits  in  varia- 
tion in  the  mtio  of  the  antero-posterior  to  the  transverse  diameter 
are  from  100  lo  70,  or  100  to  IKK  No  great  variations  are  found 
between  the  skulls  of  the  two  sexes,  although  in  female  skulls  the 
bony  ridges  and  protulwrances  are  less  marked,  the  in  ion  less  prom- 
inent, and  the  volume  less,  whilst  the  posterior  half  of  the  naso- 
occipital  arc  is  grt^ter.  Nor  has  the  shape  of  the  wkuU  been  shown 
as  yet  to  be  of  any  paiti<'nlar  importanci*  among  the  dil^ereut  races, 
although  it  may  be  stated  roughly  that  the  English  and  Irish  and 
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ScuDdinaviaas  are  dolichocephalic,  whilst  the  negroeSj  Arabs,  and 
Chinese  are  less  loniJ:-lieade<i  in  the  ratio  in  which  they  are  named ; 
at  the  Germans,  Russians,  and  Turks  are  lirachycephalic ;    and 


Flo.  fi2. 


PhQilQglft^  ihKD  Pba^er«  thowlng  the  cerebrum  &ud  ihc  certibcllum  iu  tbi*  cavity  of  the 
I  oorefi^  br  tbe  tuembmQe* ;  nXao  XM  upper  portion  of  tbe  fipUml  cord. 

tt  the  Amerioaa  Indians,   Dutehrueu,  and  Parisians  are  meso- 
lie.     The  Italian  school   have  attemptetl   to  demonstrate  the 
eari^tence  of  a  pathological  or  erioiinal  skull,  but  they  have  not  Ijci^n 

SOOOMfuI. 

Of  much  more  practical  value  than  all  these  variations  of  the  skull 
are  the  relations  of  the  different  convolutions  tu  the  sutures.  It 
rntut  be  boroe  in  mind,  however,  that  it  is  no  longer  necessary  to 
defioe  very  minutely  the  relation  of  a  suture  to  the  skuII-bone>  be- 
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cause  antiseptic  surgery  has  rendered  trephining  nearly  as  harralcfif' 
an  opemtion  as  cireumt^ision,  and  in  most  all  oases  the  skoll  should 
be  so  liberally  removed  as  to  lay  bare  the  whole  eerebral  lube,  or  at 
least  several  convolutions.     Tlie  approximate  relation,  therefore,  of 


Fio. 


PbotoipFftpb  from  Frjuieu,  Bhowing  the  cerebrum,  the  cerebelluni,  and  the  upper  portion 
of  the  siiinal  conJ,  the  mcmhranes  having  been  numored* 

the  diiFerent  cerebral  fissures  to  the  differeot  sutures  of  the  skull  is 
all  that  it  is  necessary  for  the  neurologist  aud  the  surgeon  to  know. 
Figs.  62  and  63,  taken  from  Fraser*s  beautiful  atlas,  will  give  a  true 
idea  of  the  relative  position  of  the  main  fissures  and  convolutions  to 
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ae  skull,  as  the  intra^cranial  contents  usually  lie  within  the  intra- 

mial  cavity.     Tlie  fissures  and  convolutions  can  be  readily  identi- 

led  by  comparison  willi  Fig.  14.     Various  instruments  have  been 

"evised  for  marking  ofl'  the  skull,  so-called  cyrtometers,  but  an 

inlioary  tape-line  is  as  gOi)d  as  anything  else.     Tlie  rulea  following 

l^ll  l>e  quite  sufficient. 

I.  The  longitudinal  fissure  correj>?ponds  with  the  median  line  of 
the  vertex  from  the  glalK'lIa,  or  junction  of  the  na?^al  and  frontal 
boDt»,  to  the  inion,  or  occipital  |)rotnberancM3. 

II.  To  find  the  fissure  of  Rolando  :  Measure  the  distance  from 
be  glabella  to  the  inion,  or  cx^cipital  protul>erauce*     Find  55. 7  j>er 

of  this  distance,  and  this  will  indicate  the  upper  end  of  the 

of  Rolando,  wliich  is  generally  from  15.7  to  26.8  centimetres 

:^m  the  glabella.     To  tind  the  course  of  this  fissure,  mark  off  from 

he  upper  end  a  line  tliat  shall  form  an  angle  of  67  degrees  anteriorly 

rith  tiie  loDgitudinal  fissure.     This  will  give  the  direction  of  the 

Ipper  two-thinis  of  the  fissure  of  Rolando,  or  about  2|  inches,  or 

k6  oeuti metres.     The  lower  third  of  this  fissure,  about  2.1  centi- 

aetrea  in  length,  is  somewhat  more  vertical,  the  t^iital  length  of  the 

rhole  fissure  being  8.5  centimetres.     To  find  tfte  lower  end  of  the 

sure  of  Rolando,  mark  off  a  line  from  the  stephauion  to  the  asterion, 

Ind  another  from  the  bregma  to  the  external  auditory  meatus^  and 

fie  point  of  intersection  of  these  two  lines  w^ill  be  just  over  the  lower 

ad  of  the  fiasure,  about  one  centimetre  above  the  fissure  of  Sylvius, 

The  upf>er  end  of  this  fissure  of  Rolando  varies  somewhat  in  its 

position   in   adults  of  different   races   and    sejces,   but    the  average 

variation  is  only  about  twenty  millimetres,  and  the  lower  end  has 

"|lx)ut  the  same  variation.     In  idiots,  whose  cerebral  growth   has 

fin  impeded,  the  up|>er  end  is  nearer  the  bregma,  being  only  30  to 

182  centimetres  behind  it ;  but  tlie  lower  end  is  not  usually  clianged. 

In  ehthlren  the  upper  tnd  of  the  fissure  iu  tlie  first  months  of  life  is 

\oin  HO  to  35  ci*nti metres  behind  the  bregma,  in  the  second  and 

lird  years  of  life  about  42  c*entimetres  behind  the  bregma,  and  at\er 

^this  it  rapidly  approaches  with  every  year  to  the  distance  of  the  adult 

brain* 

III.  The  fissure  of  Sylvius :    To  find  this  dmw  a  vertical  line 
>m  the  stephanion  to  the  middle  of  the  zygoma.     Then  draw  a 

borizontal  line  from  the  external  angular  pri>cess  to  the  highest  point 
^f  the  £^uamous  suture.  Prolong  this  latter  line,  gradually  curving 
apward  until  it  reaches  the  parietal  emineutx?.  The  junction  of  the 
kwo  lines  will  indicate  the  l)eginniug  of  the  fissure  of  Sylvius.  The 
rertical  line  indicates  approximately  the  position  of  the  anterior  or 
rertical  brancti  of  the  fissure,  whilst  the  posterior  ]>art  of  the  h ori- 
ental line  indicates  the  position  of  the  posterior  branch  of  the  fissure. 
The  thin!  frontal  fissure  lies  just  anteriorly  to  the  vertical  branch  of 
ihe  fissure,  L  f.,  just  anteriorly  to  tlie  junction  of  the  two  lines  that 
re  have  indicated.  The  tip  of  the  temjioral  lobe  is  just  back  of  the 
erior  edge  of  the  orlntal  proc^ess  of  the  malar  bone.  In  children 
I  to  ihe  third  or  fourth  year  the  fissure  of  Sylvius  is  more  obliqne, 
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and  lies  somewhat  more  above  the  squamous  suture  than  the  lines 
which  I  have  indicated. 

IV.  The  parieto-occipital  fissure :  Measure  the  distance  from  the 
nasion,  or  junction  of  the  nasal  and  frontal  bones,  to  the  inion  or 
occipital  protuberance,  and  take  22.8  per  cent,  of  this,  and  this  will 
indicate  the  position  of  the  lambda.  Its  average  distance  from  the 
occipital  protuberance  in  adults  is  7.42  centimetres.  It  must  be 
remembered,  however,  that  this  parietooccipital  fissure  is  subject  to 
great  variation.  Thus  Heftier  found  it  just  above  the  lambda,  Ecker 
several  millimetres  anterior,  whilst  Fouillehouze  located  it  from  5  to 
21  millimetres  anterior ;  F6r6  found  it  under  the  lambda  in  89  out 
of  62  cases,  and  a  few  millimetres  above  it  in  24  cases;  and  Turner, 
Broca,  Reid,  Horsley,  and  Hare  are  not  agreed.  In  children,  too, 
this  parieto-occipital  fissure  is  from  5  to  31  millimetres  in  front  of 
the  lambda.  In  all  cases,  therefore,  the  occipital  lobe  should  be 
generously  uncovered. 

V.  The  parietal  fissure  :  The  finding  of  this  fissure  is  a  somewhat 
complicated  matter,  if  its  exact  site  is  to  be  determined  from  the 
skull.  The  fissures  of  Rolando  and  Sylvius  and  the  parieto-occipital 
fissure  should  be  marked  out  in  the  manner  that  has  been  descrioed. 
The  anterior  end  of  the  parietal  fissure  can  then  be  found  about  one 
inch  above  and  behind  the  angle  formed  by  the  fissures  of  Rolando 
and  Sylvius,  whilst  the  posterior  part  lies  about  one-half  inch  outside 
the  parieto-occipital  fissure.  As  this  parietal  fissure,  however,  is  ex- 
tremely variable,  the  best  way  to  localize  it  is  to  uncover  the  parietal 
lobe,  through  the  centre  of  which  it  runs. 

VI.  The  preceutral  fissure  and  the  first  and  second  frontal  fissures: 
These  fissures  can  best  l)e  found  by  first  ascertaining  the  position  of 
the  fissures  of  Sylvius  and  Rolando.  The  precentral  fissure  at  its 
lower  end  is  about  1  centimetre  above  the  Sylvian  fissure,  whilst  its 
upper  end  is  about  2.5  millimetres  anterior  to  the  fissure  of  Rolando. 
The  first  frontal  fissure  begins  at  about  2.5  centimetres  in  front  of 
the  fissure  of  Rolando,  running  forward  parallel  to  the  longitudinal 
fissures.  The  second  frontal  fissure  passes  forward  from  the  precen- 
tral fissure  at  a  point  a  little  above  the  stephanion,  and  continues 
its  course  under  the  frontal  part  of  the  temporal  ridge. 

VII.  The  temporal  lol)e  and  the  first  and  second  temporal  fissures : 
The  upper  boundary  of  the  temporal  is  the  fissure  of  Sylvius  and 
the  lower  boundary  is  a  line  drawn  from  a  point  slightly  above  the 
zygoma  and  the  external  meatus  to  the  asterion,  and  continued  along 
the  occipital  curve  to  the  inion.  Tiie  anterior  border  of  the  tempoitil 
lobe  is  about  beneath  the  posterior  edge  of  the  orbital  process  of  the 
malar  bone.  Bergmann  states  that  a  trephine  placed  one-half  inch 
above  the  external  auditory  meatus  would  enter  the  lower  part  of  the 
lobe,  whilst  the  middle  part  is  in  the  vertical  line  from  the  posterior 
border  of  the  mastoid  process.  To  find  the  first  temporal  fissure  a 
line  should  be  drawn  about  2.5  centimetres  below  and  parallel  to 
the  Sylvian  fissure,  whilst  the  second  temporal  fissure  is  about  2  cen- 
timetres l)elow  the  first  These  are  Ileid's  rules,  and  I  believe  they 
are  reliable. 
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VIII.  The  occipital  lobe  aud  anterior  occipital  fissure  can  be  found 

by  ciirving  a  line  from  tJie  lambda  to  a  point  about  two-thirds  of  the 

RlistaDce  between  the  inion  and  the  astcrion,and  regarding  this  as  the 

anterior  border  of  the  occipital  lobe,  whilst  the  superior  occipital 

Iourved  U»e  may  represent  the  lower  border, 
I  IX.  The  central  ganglia  of  the  curpaa  striata ra  and  optic  thala- 
lUiLS :  Draw  a  line  from  the  npper  eod  of  the  fissure  of  Rolando  to 
tl»e  asterlon.  This  may  be  taken  to  be  the  posterior  boundary  of 
the  optic  thalamus.  Draw  a  second  line  parallel  to  the  first,  slightly 
in  front  of  the  beginning  of  the  fissure  of  SyU'ius.  This  may  be 
taken  to  be  the  boundary  anteriorly  of  the  corpus  striatum.     The 

Cr  surface  of  the  ganglia  will  be  about  45  millimetres  below  the 
[;e  of  the  scalp  at  the  bregma. 


HEAT-CENTRES. 


Very  little  indeed  is  known  about  the  heat-centres.     Twenty-five 

I  ago  Tscheschichin  found  that  a  heat -centre  exi8te<l  somewhere 

above  tie  pons  Varolii  in  tlic  brain.    H.  C.  Woofl  had  arrivtd  at  the 

same  conclusion.    Richet,  in  1884,  found  that  there  was  a  heat-centre 

flomewhere  in  the  anterior  part  of  the  brain.     In  April,  1884,  Isaac 

Ott  located  this  heat-centre  in  the  anterior  and  inner  [wrtion  of  the 

oorpofu  striata  of  rabbits.     In  December  of  the  same  year  Arousohn 

Sachs  found  that  a  puncture  of  the  brain  caused  an  increase  of 

!  temperature  of  the  ixidy.    In  July,  1885,  Ott  published  a  further 

Dmmunic^tion  upon  the  subjec»t,  stating  that  he  had  localized  a  heat* 

eatre  at  the  anterior  and  inner  pi>rtiou  of  the  optic  thalamic     In 

lOttober  of  the  same  year  Sachs  and  Aronstihu  again  returned  to  the 

toatter,  localizing  this  heat-centre  tliat  they  had  previously  dcscrtt>cd 

in  the  nodwt  cursonou^  of  ttie  optic  tlialami  of  the  rahbit.    Schreiber, 

Budge,  Lussana,  and  Christiani  had  shown  that  various  se^lions  at 

the  base  of  the  brain  and  at  the  vertex  were  capable  of  causing  rises 

of  temperature;  but  it  would  seem  as  if  the  precise  observations  of 

^-Arousohn,  Sachs,  and  Ott  had  lotsilized  the  heat-centre  of  which  the 

^^kuther  observers  had  merely  seen  the  effects,     Schreiber,  for  instance, 

^vfouod  a  marked  increase  in  temperature  after  section  of  the  mednlla 

B^lbloDgata  at  its  junction  with  the  jions^  wliilst  Budge  had  located 

vasomotor  fibres  in  the  crura  cerebri,     Sehitl,  Brown -S^njuar^l,  Eb- 

atciii,  and  others  also  showt^  timt  hemorrhages  had  Ix^u  found  in 

llie  pleura,  lungs,  stomach,  intestines,  and  kidneys,  afler  injuries  of 

I  the  corpora  .striata,  the  jjons,  the  optic  thalamus,  the  crura  cerebri, 
^d  the  medulla  oblongata,  Lussana  lo<nte<l  vasomotor  fibres  in  the 
bptic  thalami,  and  Christiani  ascertained  tliat  I'cnioval  of  the  liemi- 
bpher^  caused  fever,  Aronsoiiu  and  Sachs  have,  however,  shown 
that  the  vasomotor  fibres  are  not  the  ciiuse  of  the  increase+l  teun>era- 
tare,  that  removal  of  the  hemispheres  alone  will  not  cause  fever,  and 
that  there  is  no  increased  pnxluetion  of  heat  in  the  muscles  nor  any 
marked  vasomotor  changes.  At  the  present  time,  therefore,  the  only 
heat-centre  that  has  l^een  localizwl  is  that  at  the  anterior  and  inner 
portion  of  the  optic  thalami  in  rabbits,  and  probably  in  an  analogous 
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location  in  the  human  being.  It  has  long  been  known  ch'nically  that 
some  lesions  of  the  spinal  cord  are  capable  of  causing  considerable 
increase  of  temperature,  but  exactly  how  this  is  produced  is  not 
known.  Eulenberg  and  Landois  have  also  shown  that  excitation  of 
one  cerebral  lobe  can  produce  a  notable  elevation  of  temperature  in 
the  opposite  limb,  although  they  do  not  speak  of  the  general  tempera- 
ture. Richet  has  performed  a  number  of  experiments  upon  rabbits 
and  dogs,  showing  that  the  excitation  of  different  convolutions  is 
capable  of  causing  a  general  thermic  rise.  Thus  injury  to  the  ante- 
rior lobes  caused  an  devation  of  temperature  of  3.6°  C.  in  forty-five 
minutes,  whilst  cauterization  produced  the  same  phenomenon.  The 
method  of  production  of  this  increase  of  temperature  is  largely  a 
matter  of  speculation. 


CHAPTEE    II. 


ELECTRICITY. 

It  is  not  my  purpose  to  do  more  than  deal  with  the  applications 
of  electricity  in  nervous  and  mental  disease.  I  am  not  writing  a 
text-book  on  electricity,  and  I  shall  therefore  not  deal  with  theoretical 
considerations,  except  so  far  as  may  occasionally  be  necessary  in  order 
to  banish  the  confusion  existing  in  the  average  medical  mind  about 
electrical  terms  and  still  more  about  electric  phenomena.  If  by 
some  magic  power  I  could  at  this  very  moment  unroof  the  office  of 
every  physician  in  the  United  States,  I  hesitate  to  mention  what  I 
think  would  be  the  proportion  of  worthless  batteries,  or  worthlessly 
used  batteries,  or  worthless  rheostats,  or  worthless  milliamp^re- 
meters,  or  electrodes  entirely  unfitted  for  the  purpose  to  which  they 
are  daily  being  put.  I  believe,  therefore,  from  experience  as  a 
teacher  and  consultant,  that  a  brief  space  can  be  aavantageously 
devoted  to  the  instruments  with  which  electricity  is  ased  and  the 
methods  of  handling  them. 

Electricity,  as  we  use  it  in  medicine,  is  of  three  kinds : 

The  Galvanic,  which  is  sometimes  called  the  voltaic  or  the  con- 
tinued current. 

The  Faradic,  which  is  sometimes  called  the  faradaic,  or  the  inter- 
nipted. 

The  Static,  which  is  made  by  friction,  generally  in  the  Holtz  or 
similar  machines. 

Fig.  64. 


A  cell.    z.  Positiye  plate,    s.  Negative  plate,    a.  The  fluid. 

Galvanic  electricity  is  a  force  produced  by  the  immersion  of  two 
dissimilar  metals  in  a  fluid  capable  of  inducing  chemical  action. 
The  two  metals,  or  plates,  immersed  in  a  fluid,  and  the  jar  which 
holds  them,  are  called  collectively  a  cell  (Fig.  64).  A  collection  of 
cells  constitutes  a  battery.     One  of  these  metals,  or  plates,  is  called 
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the  positive^  and  the  other  the  negative.  The  current  flowing  from 
the  positive  plate  is  called  the  positive  current,  and  that  from  the 
negative  plate  is  termed  the  n^ative  current.  The  two  plates  differ 
in  their  cneroical  and  physiological  properties.  We  may  assume  for 
practical  purposes  that  the  metal  which  is  the  most  actively  attacked 
by  the  liquid  is  the  positive  metal.  All  metals,  therefore,  can  be 
ranged  in  a  comparative  series  from  the  most  positive  to  the  most 
n^ative,  each  one  being  positive  or  n^ative  to  other  members  of 
the  series.  Within  the  cell  the  curi-ent  flows  from  the  positive 
plate  Z,  to  the  n^ative  plate  S,  Fig.  64.  If  to  each  one  of  these 
plates  is  attached  a  wire,  and  the  wires  are  joined,  the  current  flows 
through  them  and  back  again  into  the  cell,  but  in  the  opposite  direc- 
tion to  the  current  in  the  cell.  These  wires  are  called  the  poles.  If 
between  the  two  poles  a  human  body  is  so  interposed  that  the  cur- 
rent must  flow  through  it,  the  direction  of  the  current  will  be 
unchanged.  The  distinction  that  is  here  described  between  the 
plates  in  the  cell  and  the  wires  outside  the  cell  should  be  fixed 
clearly  in  the  mind  of  the  reader,  as  it  is  a  matter  about  which  there 
is  much  confusion.  The  positive  pole  is  known  as  the  anode,  and 
the  negative  pole  as  the  cathode. 

Cells  vary  in  construction  according  to  the  uses  to  which  they  are 
to  be  put.  If  a  wire  is  simply  to  be  brought  to  a  white  heat,  as  in 
the  electric  cautery,  the  cell  should  be  constructed  in  an  entirely 
different  manner  from  what  is  required  when  the  wire  is  simply 
intended  to  i^)ass  a  current  of  electricity  through  the  human  body. 
When  a  galvano-caustic  is  needed,  the  largest  possible  amount  of 
electricity  should  come  from  the  cell,  as,  the  flow  of  the  current 
being  through  a  metallic  wire  which  conducts  electricity  well,  the 
resistance  opposed  to  the  current  will  be  very  slight,  and  therefore 
the  power  that  the  current  has  of  overcoming  the  resistance,  or  the 
electro-motive  force,^  as  it  is  technically  called,  need  only  be  very 
slight.  If,  on  the  other  hand,  a  moderate  quantity  of  electricity  is 
to  pass  out  of  the  cell  and  push  its  way  through  the  human  body 
with  its  enormous  resistance,  the  quantity  of  the  current  is  unimpor- 
tant in  comparison  with  its  capacity  for  overcoming  resistance,  and 
the  electro-motive  force  must  accordingly  be  great.  In  other  words, 
the  quantity  of  the  current  and  its  capacity  for  overcoming  resist- 
ance, or  its  electro-motive  force,  are  two  entirely  different  things,  and 
for  this  reason  the  battery  which  is  used  for  electric  cauterization  can- 
not be  used  for  electrification  of  the  human  body.    It  is  of  importance 

1  The  electro-motive  force  is  the  result  of  the  difference  of  electric  potential  of  two  bodies,  or 
two  different  piirts  of  the  same  body,  and  It  is  proportional  to  this  difference.  It  is  often  oom> 
pared— and  justly— to  the  difference  In  pressure  of  the  water  in  a  water-pipe  at  two  different 
levels.  Practical  electricians,  however,  fiave  come  to  use  the  term  as  synonymous  with  its 
power  of  overcomluK  resistance :  and  although  this  Idea  is  not  strictly  accurate,  I  have  found 
that  it  conveys  a  more  definite  idea  to  the  averai^o  mind,  because  the  whole  doctrine  of  poten- 
tials is  confusing  from  its  very  arbitrariness.  The  zero  potential,  for  example,  is  assumed  to 
be  the  potential  of  a  spot  inilnltcly  distant  from  all  electrified  bodies,  and  the  earth  isdog- 
matically  asserted  to  be  this  zero  potential.  Anything  positively  electrified  Is  asserted  to  be  at 
a  higher  potential  than  the  earth,  whilst  anything  negatively  electrified  is  at  a  lower  potential 
than  the  earth.  If  the  difference  of  potentials  between  two  bodies  connected  with  each  other 
is  maintained  by  the  friction  of  a  Holt/,  machine,  or  the  chemicil  action  of  a  galvanic  battery, 
an  electric  current  results,  and  the  ditVerence  l>etween  the  potentials  of  these  two  bodies 
determines  the  electro-motive  force.  But  the  difference  between  these  two  potentials,  pro- 
ducing the  electro-motive  force,  is  to  all  intenta  and  purposes  the  capacity  of  overcoming 
resistance. 


ELECrrnWITY. 


107 


^r  the  physician  to  know  what  cell  is  liest  adapted  to  the  exigencies 
if  practice,  what  c^ll  is  most  easily  carried  iiluiut,  ta^stfl  the  longest, 
"gives  the  most  constant  current  from  day  to  day,  and  is  the  cheapest. 
All  these  details  will  be  considereil  later.     For  example^  the  telt^- 
rapher  makes  use  of  a  Daniell'S  cell  that  is  large  and  corabrouSj 
and  that  lias  to  be  replenished  every  day  or  two ;  and  as  his  instru- 
ment is  never  moved,  and  as  it  is  very  easy  for  hini  to  replenish  one 
or  two  cells,  which  are  all  that  he  needs,  the  DanielTs  cell  answers 
his  purp<>se  very  well.    But  it  would  be  entirely  too  large  and  re(|uire 
entirely  too  ranch  attention  for  the  physician,  more  esf^ecially  as  a 
number  of  them  would  be  neetled  by  the  latter  to  furnish  tlie  requisite 
^current.     Then,  again,  the  stationary  cell,  which  the  physician  uses 
ily  in  his  office,  may  be  much  larger  aud  more  cumbrous  than  those 
he  lias  to  carry  around  with  him  in  his  carriage  to  the  bed- 
of  his  patients. 
Owing  to  its  low  resistanee,  its  flexibility,  and  its  cheapness,  copfH?r 
the  metal  generally  used  in  the  wires  or  poles.    If  brought  dirtrtly 
et>Dtact  with  the  nake<l  human  bmly,  these  wires  would  be  found 
be  painful,  since  they  concentrate  the  current  upon  too  small  an 
of  skin.     To  prevent  this  pain  aud  to  diffuse  the  current  over 
a  wider  surface  of  tissue  the  poles  liave  attached  to  them  a  dif- 
fuser  or  electrode,  a  device  varying  in  size,  shape,  and  material, 
according  to  its  purpose.     If,  for  example,  the  current  is  to  be  eou- 
^H||mt<3df  upon  a  small  nerve,  a  small  piece  of  eop|>er  is  preferred, 
^^^^■e  current  is  to  be  diffused  over  a  large  area,  the  eleetr(->de  may 
^^^^Bch  as  shown  in  Fig.  67.     Electrodes  are  ui^nally  constructed  of 
^HipKer,  covered  with  sponge  or  aljsorbent  cotton  in  onier  still  further 
to  diminish  the  pnin fulness  of  the  naked  copper  wheu  plated  upon 
^^Ihe  textures  of  the  body.     In  some  eases  they  are  made  of  clay. 
^H    It  is  nect^sary  to  have  some  accurate  means  of  measurinij  the  eur- 
^^Bent,  and  for  this  purpose  an  instrument  known  as  the  mMllamph*€- 
^^m^fter  has   been   devised.     The  am|>5re   is  the   unit   that   has   been 
^Hklopted  of  late  years  for  the  quantity  of  electricity,  and  the  milliani- 
^B^re^  or  thousandth  jiart  of  the  amp5re,  is  the  unit  of  quantity  which 
^■ft  best  adapted  to  the  uses  of  the  medical  electrician,  since  we  scarcely 
ever  use  the  full  ampere,  but  rather  proportion  our  doses  of  electricity 
in  quautitie.s  that  range  from  one  to  ten  or  twenty  milliampcres  in 
Qedico-eleetric  therapeutics,  and  from  three  I  mud  red  to  five  hundred 
lilliampdres  in  electrolysis.      The  different  kinds  of  milliampt^re* 
Deters  will  be  consideral  in  their  proper  place.     Until  recently  the 
iportance  of  accurate  dosage  of  electricity  has  not  been  appreciated. 
Po  follow  the  old  custom  of  measuring  the  current  by  the  sensations 
*the  patient  is  no  more  rational  or  scicntilic  than  to  direct  a  patient 
take  as  nuich  quinine  as  he  thought  would  pHxluce  ciuchonism. 
Lnother  equally  faulty  method  luis  Ijeen  to  use  a  given  number  of 
lis  for  a  case,  but  tliis  is  grossly  inaccurate,  since  the  resistance  of 
be  human   body  varies  enormously  under  varying  circumstances, 
ad  the  current  developed  from  the  cells  is  likewise  subject  to  much 
Inctnation. 
It  is  also  necessary  to  have  a  regulator  of  the  current,  so  that  we 
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can  admit  as  much  electricity  as  we  want.     Such  an  instrument  is 

calK^l  a  rhtodaL  Tlie  okl  fashioti  was  to  turn  on  a  sufficient  num- 
ber of  cells,  and  then,  if  that  did  not  give  enough  eurrent,  to  turn 
on  anotbercell,  and  so  on  imtil  tlie  requisite  amount  of  current  was 
admitted.  The  difficulty  with  this  method  sfiould  be  very  api>arent. 
Suppose  that  we  ttiru  on  five  cells,  and  then  we  find  that  we  have 
two  inilliampdre^  of  electricity  measured  off;  but  we  want  three 
milliamperes.  We  therefore  turu  on  another  eell»  but  we  find  that 
this  ^ives  us  four  milliamperes.  Now,  what  are  we  going  to  do?  If 
we  turn  back  to  three  cells,  we  will  only  have  two  milliamptTes ;  if 
we  turn  on  iour  cells,  we  have  lour  milUamperes.  If  we  ha%-e  some- 
thing in  the  circuit  that  will  accurately  regulate  the  admission  of  the 
current,  so  that  we  can  tarn  on  just  three  railliamperes,  it  is  very 

FfG.  66. 
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Battery  Uble  showinff  armngement  of  gal  ran  ic  and  raradic  appamttiSp  iheotftat,  and 
mllMampc  remetvr. 

apparent  that  we  are  very  uiucli  more  precise.  Besides  this,  it  may 
l>e  very  unpleasant  to  turn  on  each  additional  cell,  for  in  doing  so 
we  give  the  patient  a  s!iock.  If  we  were  passing  electricity  only 
through  the  human  trunk,  the  shock  caused  by  adding  a  whole  cell 
would  be  very  slight,  and  the  patient  would  not  complain  much;  but 
if  we  were  pas^sing  electricity  through  the  human  brain,  a  single  addi- 
tional cell  would  give  a  shock  so  unpleasant  as  to  cause  vertigo*  a 
flash  of  lightjaud  often  coustderable  distre^*  It  is  therefore  further 
ap|>arent  that  a  regulator  that  will  turu  on  or  turu  off  the  current 
very  gently,  without  shock,  is  eminently  desirable,  and  such  a  regu- 
lator ia  the  so-called  rlieostat.  The  different  varieties  of  rheostats  will 
also  be  considered  hereafter. 
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Let  U8  now  suppose  that  we  have  a  patient  to  whom  we  want  to 
'  give  galvanic  electricity,  aotl  that  we  desire  to  make  use  of  the  cell 
with  its  wires  or  poles  attached,  these  wires  being  armed  with  the 
proper  electrodes,  and  that  we  also  wish  to  make  use  of  a  rheostat  or 
regulator  of  the  current,  and  of  a  measurer  of  the  current,  or  mtlli- 
amp^remeter.  Fig.  65  shows  how  this  is  done.  To  the  battery 
are  attached  the  two  poles  or  wires,  1  and  2.  Disregarding  wire  1  for 
a  moment,  we  turn  our  attention  to  the  other  pole  or  wire  (2)  going  to 
the  rheostat,  thus  conducting  the  current  into  and  through  it.  On  the 
other  side  of  the  rheostat  the  current  iscarriedoff  through  another  wire, 

3.  This  runs  to  the  milliamp^remeter,  conducting  the  current  into  and 
through  it*  From  the  other  side  of  the  milUamp^^i-eineter  the  cur- 
rent is  taken  by  wire  4.  The  wires  2,  3,  and  4,  with  the  intervening 
rheostat  and  milliamperemeter,  therefore  constitute  one  pole  of  the 
battery  just  as  the  wire  2  does  l>efoi"e  it  has  been  connected  with  the 
rheostat  and  the  millianip^remetcr.     If  we  put  an  electrotle  on  wire 

4,  and  another  electrode  on  the  other  wire,  1,  which  constitutes  the 
other  pole  of  the  battery,  and  if  between  thei^e  t%vo  electrodes  we  put  the 
human  body,  the  current  flows  through  the  body  and  around  again 
into  the  cell  of  tlie  battery.  The  current-c»oI lector  shown  in  Fig.  65 
has  the  wires  attached  to  it,  and  has  a  simple  switch  which  can  be 
turned  to  either  binding-post,  and  thus  enables  us  to  direct  the  posi- 
tive or  the  negative  current  into  either  one  of  the  wires  6  and  7* 


THE  FARADIC,  OR  FARAD AIC,  OR  ESTDUCTION  CURRENT. 

The  faradic  current  differs  considerably  from  the  so-called  galvanic 
current  The  latter,  as  we  have  seen,  is  a  current  that  flows  out  of 
a  battery  througli  the  bumen  bwly  back  again  into  the  battery,  not 
being  interrupteil  in  its  course  in  any  way.  In  the  galvauie  battery 
we  usually  make  use  of  several  cells^  varying  in  number  fmrn  five 
up  to  fifty,  or  even  a  larger  nnmljcr  if  electrolysis  is  to  be  effected. 
Galvanic  electricity,  therefore,  may  be  definal,  for  our  present  pur- 
posea,  as  a  eontimiotisly  flotthig  current  of  large  qmtiiiK]/,  wiih  sii^i- 
eiefd  electro^motirc  force  to  enahfe  it  to  overcome  ike  resistance  of  the 
hum€m  bodif;  and  its  therapeutic  eflects  depend  mainly  upon  the 
quantity  of  the  current  which  is  endowed  with  sufficient  power  of 
overcoming  resistance,  or  electro  motive  force,  to  enable  it  to  pene- 
trate the  body.  Fartidic  electricity,  on  the  other  hand,  is  the  current 
which  flows  from  one  or  two  cellsj  but  which,  by  means  of  various 
mechanical  devices,  is  Interrupted  constantly,  and  made  to  have  more 
electro- motive  force  or  much  more  power  of  overcoming  resistance 
than  galvanism.  The  general  principle  uuderiying  this  phenomenon 
we  will  now  endeavor  to  demonstrate,  8uj)pose  that  there  is  a  t^ll 
to  the  plates  of  which  are  attached  tlie  usual  poles  or  wires.  Let  us 
join  these  poles  or  wires  so  thnt  the  current  will  run  around  them 
back  into  the  celL  I^et  ns  dow  place  near  these  wires  another  wire, 
and  in  the  latter  we  intercalate  a  milHanipdremeter,  so  that  we  can 
detect  any  current  of  electricity  that  shall  pass  through  this  wure. 
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At  the  moment  when  the  current  passes  through  the  wires  attached 
to  the  cell  we  shall  see  that  the  needle  of  the  milliamp^remeter  inter- 
calated in  the  wire  fluctuates,  indicating  that  a  current  of  electrieily 
is  passing  through  this  wire.  Yet  the  wires  do  not  touch,  and  it  is 
evident  that  while  the  current  in  the  milliamp^re  wire  is  due  to  the 
passage  of  the  current  in  the  battery  wires,  it  is  not  due  to  the  con- 
tact of  the  two  wires.  It  must  therefore  be  by  indtustum  without 
contact.  A  current  is  indu,ced  in  one  wire  by  the  passage  of  a  cur- 
rent through  a  neighboring  wire.  The  battery  wire  is  called  the 
primary  wire,  and  the  milliampdre  wire  is  called  the  secondary  wire. 
In  this  secondary  wire  the  milliamp^remeter  is  intercalated.  It  is  a 
curious  fact  that  the  current  in  the  secondary  wire  is  not  observed 
while  the  current  is  quietly  passing  through  the  primary  wire,  bat 
only  at  the  moment  when  the  current  is  suddenly  turned  on  in  the 
primary  wire,  or  suddenly  turned  off  in  the  same.  Let  us  suppose, 
therefore,  that  in  the  battery  wire  we  have  a  mechanical  contrivance 
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Diagram  Illustrating  the  primary  and  secondary  wire  of  a  faradic  battery. 
(From  De  Wattbville.) 

for  turning  on  and  turning  oflTa  current,  for  making  or  breaking  the 
current,  as  it  is  technically  called,  or  interrupting  it.  It  is  evident 
that  such  an  interruption  will  be  a  great  convenience  in  producing  a 
current  in  the  secondary  wire.  This  principle  of  induction  and  in- 
terruption constitutes  the  keynote  of  the  faradic  battery,  and  hence 
we  can  understand  why  it  is  called  the  interrupted  current,  in  con- 
tradistinction to  the  steadily  flowing  current  of  the  galvanic  battery. 
In  every  faradic  battery,  therefore,  there  is  a  device  for  interruption, 
and  also  a  primary  wire  which  carries  the  current  and  which  induces 
the  secondary  current  in  the  secondary  wire.  This  primary  wire  is 
usually  in  the  shape  of  a  long  coil  wound  around  a  bobbin,  and  over 
it  or  in  it  is  another  long  coil  holding  the  secondary  wire,  also  wound 
around  a  bobbin.  Fig.  66,  taken  from  De  Watteville,  illustrates 
this.  This  shows  the  primary  wire,  A  B,  one  end  of  which  is  con- 
nected to  the  battery,  E,  and  the  other  end  is  connected  to  the 
hammer,  ii.  Inside  the  coil  of  the  primary  wire  is  a  bundle  of  iron 
rods,  o,  and  c  d  is  the  secondary  coil,  which  is  entirely  independent 
of  the  rest  of  the  apparatus.     The  current  from  the  primary  wire 
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collected  from  tlie  two  poles,  p  and  p',  and  the  ourrent  from 

'secK)ndary  wire  f-an  \ye  collectetl  from  the  two  poles,  s  and  s',  so 

tiat  either  the  priniary  or  the  set-otidary  coil  ean  be  used.     When 

the  current  flows  in  the  primary  eoil,  A  B»  the  iron,  o,  becomes  a 

magnet  by  the  pasi<age  of  the  eleetrtcity  through  it  and  the  hanjraer, 

n,  is  immediately  attractel  by  this  majj^netie  action,  and  is  dmwn 

iway  from  the  screw,  Sc.     Then  tlio  current  ceases  flowing,     When 

be  current  ceases  to  flow,  however,  the  iron  ceases  to  be  a  magnet, 

ad  eeaaes  to  attract  the  hammer  magnetically,  and  this  hammer  flies 

lick,  by  in^ns  of  the  elastic  spring,  to  the  screw,  sc.     Then  again 

be  current  from  the  primary  wire  flows  around,  and  the  same  pro- 

U  repeated.    The  distance  of  the  lianimer,  H,  from  the  s+irew,  sc, 

Iwill  determine  the  rapidity  of  the  interruptions,  and  therefore  every 

apparatus  has  a  means  of  regulating  the  swing  of  the  hammer,  so 

that  the  interruption  may  be  (|uick  or  may  Ix?  slow. 

It  is  thus  apparent,  as  we  have  f^aid,  that  the  faradic  or  iudnctioa 
jrrent  is  a  current  of  small  quantity^  which,  by  means  of  interrup- 
rtons,  ift  made  to  produce  another  current  by  induction.    The  primary 
therefore,  of  a  faradic  battery  would  conduct  exactly  the  same 
icity  as  the  wires  of  a  galvanic  battery  if  it  were  not  for  the 
ruption  ;  but  the  secondary  wire  of  a  faradic  battery  not  only 
from  the  galvanic  current  by  means  of  the  interruption,  but 
because  of  tlie  fact  that  it  Is  an  induced  current  and  does  not 
directly  from  the  celL     It  is,  thcTOfore,  evident,  as   we  have 
^aid,  that  the  faradic  1  mattery  is  an  interrupted  current,  and  also  an 
|jnduced  current,  aud  the  result  of  this  interruption  and  induction  is 
liat  its  electro- motive  force,  or  capacity  for  overcoming  resistance, 
increased.     The  galvanic  current,  on  the  other  hand,  is  a  coutinn- 
aly  flowing  current    As  experience  has  shown  that  one  or  two  cells 
usually  quite  sufficient  to  gi%^e  the  reouisite  current  to  a  faradic 
ittery,  whilst  it  has  also  lieendemonstraten  that  from  twenty  to  three 
kuudred  cells  are  net>essary  to  give  the  requisite  current  for  a  gal- 
•c  apparatus,  there  is  the  further  distinction  that  ill radtc  electricity 
( a  small  amount  of  electricity  made  more  penetrating,  or  endowed 
with  a  higher  electro-motive  force,  by  the  meehanit^il  devices  which 

I  have  been  described ;  whilst  the  galvanic  current  is  a  current  of  large 
quantity  with  just  suflicient  elertro- motive  force,  or  jiinver  of  over- 
^ming  resistance,  to  enable  it  t-o  ]>enetratc  the  human  Inxly. 
The  wires,  or  poles,  and  the  electrodes  arc  the  same  for  tlje  faradic 
hatter}'  as  they  are  for  the  galvanic  battery.     The  nxeasnring-appa- 
iintus  and  the  regulating-apparatus  of  a  faradic  battery  are,  however, 
irery  diflerejit  from  those  of  a  galvanic  battery.     Galvanism,  as  we 
ave  seen,  can  be  measured  by  a  mflliampi^rcmetcr  and  regulated  by 
ti  rheostat    In  the  faradic  l>attery,  liowever,  there  is  no  precise  means 
of  measuring  the  current     The  galvanometers  that  are  necessary  to 
^is  form  of  current  are  very  expensive,  and  only  indicate  the  qiiaii- 
ity  of  the  current,  but  they  do  nut  indicate  the  suddenness  of  the 
Rnterruption,  upon  winch,  as  we  have  seen,  depends  the  flow  of  tiie 
jrrent   in  the  primary  aud  the  sci'ondary  wires.      In   m^i^suring 
lism,  therefore,  there  is  usually  a  scale  along  which  the  outer 
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bobbin  containing  one  of  the  wires  is  pushed^  and  this  enables  lis  to 
say  that  to-day  at  a  certain  point  we  have  produced  such  an  effect, 
and  that  to-morrow  we  shall  probably  produce  the  same  effect  when 
the  bobbin  is  pushed  to  the  same  point.  This  measurement  is,  as 
must  be  apparent,  dependent  upon  the  assumption  that  the  cell  and 
the  resistance  of  the  body  shall  not  vary  daily,  and  we  know  as  a 
matter  of  fact  that  cells  and  the  resistance  of  the  human  body  do  not 
remain  the  same  from  day  to  day.  Practically,  therefore,  we  can  only 
speak  of  a  faradic  current  as  moderate,  strong,  or  painful,  determin- 
ing this  by  the  sensations  of  the  patient  and  by  the  amount  of  mus- 
cular contraction  that  is  obtained  by  applying  the  current  to  a  muscle 
or  to  the  nerve  attached  to  a  muscle. 


STATIC    BLBOTRICITY. 

Static  electricity  is  manufactured  for  medical  purposes  by  means  of 
the  Holtz  machine,  which,  as  I  scarcely  need  to  say,  consists  of  two 
upright  jars — so-called  Leyden  jars — ^and  a  revolving  wheel  fixed  in 
front  of  a  stationary  plate  of  glass.  This  revolving  wheel  is  made 
to  revolve  by  means  of  a  handle  affixed  to  the  same  wheel,  to  which 
is  attached  a  rubber  cord  encircling  a  revolving  axle,  on  which  the 
wheel  is  fixed.  As  this  wheel  revolves  it  brushes  against  several 
small  wire  brushes,  and  the  electricity  is  generated  by  means  of  this 
friction  and  flows  off  on  to  the  metal  combs,  which  conduct  it  to  the 
Leyden  jars.  From  these  it  flows  on  to  the  handles  above  the 
Leyden  jars,  and  to  these  handles  is  affixed  a  metal  chain  armed 
with  the  different  electrodes,  consisting  of  glass  rods  tipped  with 
metal  cones ;  so  that  the  electricity  passes  off  in  the  form  of  electric 
air,  or  electricity  diffused  through  the  atmosphere,  or  in  the  form  of 
sparks.  When  it  is  desired  to  obtain  the  electric  air,  the  handles  are 
separated  widely  so  that  a  spark  cannot  pass  across  from  the  bulbs 
on  the  handles.  If  the  sparks  are  to  be  carried  directly  into  the 
body  of  the  patient,  the  bulbs  on  the  handles  are  approximated,  and 
the  length  of  the  spark  passing  into  the  human  body  will  be  approxi- 
mately proportionate  to  the  length  of  the  spark  between  the  bulbs. 


GALVANIC    BATTBRIBS. 

In  selecting  a  battery  a  physician  should  always  be  assured  that 
the  cells  composing  the  battery  will  afford  a  constant  current — in 
other  words,  a  current  which  will  not  vary  greatly  from  day  to  day, 
and  which  shall  not  need  frequent  refilling  of  the  cell.  It  is  not  too 
much  nowadays  to  require  of  a  cell  that  it  shall  run  at  least  eighteen 
months  to  two  years  without  replenishing ;  and  I  have  frequently 
had  cells  that  have  so  run  from  three  to  five  years,  although  1  have 
never  had  one  that  lasted  over  two  years  if  it  was  in  constant  daily 
use.  If  it  is  intended  to  use  the  battery  stationary  in  the  house, 
office,  or  hospital,  the  size  and  weight  of  the  cell  will  be  a  matter 
of  little  consequence,  and  attention  should  only  be  paid  to  the  con- 
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^^lancy.  If,  ou  the  othfr  hand,  it  is  desiixM:!  to  use  the  battery  as 
^■l  {lortable  one,  so  that  it  t^n  be  ("arrie*!  around  to  the  houses  of 
^Kiatienta,  the  size  of  the  cell  UTotnes  of  verv  great  inipoitauce.  Tlie 
^Kilkvsiei&n  must,  tberefort\  make  his  selection  among  the  cells  that  I 
^^mm  now  abtmt  to  sjj<:'ak  of  with  re^artl  to  tlie-se  requisites 
^H  The  ditierent  t*ells  wliicfi  are  now  used  in  this  muutry  in  making 
^^^Ivanie  batteries  are  :  the  Grenet,  the  Ijeelaneh(^\  the  chloride  of 
^■mlver,  the  Stammers,  the  Axo-Ijeelanche,  the  Law,  and  the  Edison- 

I^dande* 
^^L  The  Greiiet  t^ell  is  a  fairly  gixKl  one  as  long  as  it  lasts,  but  iinfor- 
^Hlunately  it  needs  to  be  repleuislied  every  few  w^^M^ks,  and  this  is  a 
^Muatter  of  some  little  ineonveniem-e.  Moreover^  as  it  is  au  op€*n  eell 
^^lod  cootains  fluid,  it  is  liable  to  spill,  and  although  (lie  battery- 
makers  maintain  that  this  can  Ije  prevent e<l  by  what  is  called  a  hy- 
^drcistat,  or  a  boarti  eovei^  with  }>!Khled  rubber,  which  is  slid  in  over 
he  top  of  the  cells  and  pressed  ilown  liy  a  rod  from  the  lid  of  the 
ttery,  yet  it  will  l>e  found  that  leakage  will  occur  as  the  j'ubber 
old  and  shrinks,  whilst  tlie  rubber  is  apt  to  adhere  if  left  in 
laee  over  the  c^lls  for  any  length  of  time. 
The  Leclanch^  is  roade  as  a  liquid,  and  also  iis  a  dry  celb  The 
Ijciuid  cell  gives  a  fairly  constant  current  as  long  as  it  lasts,  and  it 
^urill  ran  from  six  mouths  to  a  year,  w!ien  it  will  usually  have  to 
refillexh  This  refilling  [>ror'ess  is  simple,  consisting  only  of  pour- 
ing in  some  sat  amnioniae  in  solution,  but,  nevertheless,  it  consumes 
a^ime  little  time.  The  size  of  the  liquid  cell  militates  against  its 
being  used  as  a  portable  battery,  in  view  of  the  equally,  if  not  more, 
^  lent  portable  cells  that  are  lum  to  be  had.  The  dry  Leclanclii"' 
is  certainly  an  excellent  one  ;  and  it  is  claime<l  tiiat,  with  pro|)er 
care,  it  will  nni  for  about  eighteen  months.  I  have  run  one  for 
tliirteen  months.  The  small  weight  of  the  eell  certainly  renders  it 
invaluable  for  portable  batteries. 

The  chloride  of  silver  is  an  admirable  cell  for  galvanic  purposes, 

if  properly  c^nstructetb     Tlieonc  used  in  this  eountry  is  the  Barrett 

chloride  of  silver  L*ell,  and  was  tii-st  made  for  me  some  thirteen  years 

ago  by  Mr.  John   A.   Barrett.     These  (^arlier  ones  were  extremely 

d  u  ra  bl  e,  for  a  batte  ry  i  n  my  pt  Ks.-^ssi  on  la  sled  pract  im  II  y  u  n  i  m  pa  i  ret  I 

for  tlirt*e  yeai's,  although  in  daily  use,  and  was  finally  broken  by  a 

fall  ;  and  I  know  of  one  now  in  this  city  {New  York)  that  has  lasteil 

for  five  years,  although  I  am  not  aware  how  much  use  it  has  had. 

Since  this  time,  liowever,  it  has  sometimes  been  very  poorly,  and 

KotDetimes  very  well  made*      lu  every  csise  in  whieh  it  is  us(hI  it  is 

only  proper  that  some  guaranty  from  the  makers  should  Ix?  had  of  its 

durability.     It  is  the  most  portable  of  all  the  cells,  each  one  weighing 

oqIt  six  ounces. 

The  8taniniers  cell  has  the  advautage  of  being  a  very  cheap  one, 
as  it  costs  only  twenty  cents.  The  maker  claims  that  it  will  run 
eighteen  months.  I  have  never  used  it^  and  cannot,  tlierefoiT,  say 
naytbiop^  of  my  own  personal  expcrienee. 

The  Ijaw  cell  is  very  constant  and  requires  scarcely  any  attenti<jn. 
I  have  had  a  Ijattery  made  of  it  in  daily  use  in  our  large  clinics  at 
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the  New  York  Polyclinic  for  two  years.  Its  size,  however,  will 
prevent  its  use  in  portable  batteries,  although  I  should  prefer  it,  for 
my  own  part,  to  any  other  cell  for  a  stationary  battery. 

The  Edipon-Lalande  is  a  new  cell,  and,  as  the  name  indicates, 
is  a  modification  of  the  Lalande  cell  by  Thomas  A.  Edison.  It  is 
claimed  that  it  is  practically  indestructible — that  is,  it  will  run  as 
long  as  it  is  not  alisolutely  worn  out,  and  this  is  about  a  year.  X 
have  had  no  experience  with  it,  but  I  should  certainly  think  it 
worthy  of  a  trial  in  stationary  batteries,  although  its  size  will  not 
allow  it  to  compete  with  the  smaller  cells  for  portable  batteries. 

The  liquid  Leclanch^  cell  is  used  in  this  country  in  both  stationary 
and  portable  batteries,  although  its  weight  makes  it  unfit  for  the 
latter.  The  dry  Leclanch6  cell  is  used  in  some  portable  batteries. 
An  accessory  battery  is  also  made,  containing  any  number  of  cells 
that  may  be  required,  and  that  can  be  attached  to  the  main  battery 
at  any  time  when  more  current  is  required,  as  for  purposes  of  elec- 
trolysis.    These  are  extremely  useful. 

Each  one  of  these  batteries  has  its  own  devices  for  collecting  the 
current  at  certain  binding- posts,  to  which  wires  or  rheophores  can  be 
attached.  Great  attention  should  be  paid  to  these  binding-posts. 
It  is  customary  to  make  them  in  such  a  manner  that  the  wire  con- 
ducting the  current  to  the  patient's  body  passes  either  into  a  split 
post  which  holds  it  by  its  elasticity,  or  else  passes  into  a  hole  and 
has  a  screw  to  screw  down  upon  it.  The  split  binding-post  should 
be  entirely  discarded,  for  it  loses  its  elasticity  with  use,  and  the  wire 
is  apt  to  slip  and  give  unpleasant  shocks  to  the  patient.  The  other 
binding-posts,  perforated  with  a  hole  through  which  the  wire  is 
passed,  and  with  a  screw  which  screws  down  upon  the  wire,  is 
always  the  best,  and  it  should  l)e  carefully  ascertained  that  the 
screw  works  upon  a  strong  thread  and  holds  well,  as  many  batteries 
are  defective  in  this  detail.  Kidder  makes  a  spring  binding-post 
which  is  said  to  be  excellent.  In  some  of  these  batteries  there  is  a 
current-selector,  whose  pur|)ose  it  is  to  take  into  the  circuit  as  many 
cells  as  may  be  desired.  This  ought  to  be  entirely  discarded,  as  the 
current-regulator,  or  rheostat,  is  a  far  better  instrument.  When 
this  rheostat  is  used,  all  the  current  from  all  the  cells  can  be  col- 
lected directly  from  the  binding-posts,  and  the  amount  of  current 
that  is  admitted  into  the  patient  is  thus  regulated  by  means  of  the 
rheostat,  and  this  can  be  done  gradually  and  without  shock,  whilst 
the  current-selector  invariably  causes  a  slight  shock  as  the  handle 
passes  from  a»ll  to  cell.  An  attempt  has  been  made  to  obviate  this 
latter  defect  of  the  current-selector  by  having  the  handle  make  con- 
nection with  one  cell  before  it  leaves  the  other ;  but  this  does  not 
answer,  as  can  readily  be  demonstrated  when  the  current  is  passing 
through  the  human  brain,  for  however  carefully  and  gently  this  col- 
lection may  l)e  made,  the  patient  will  see  sparks  or  have  a  slight 
sensation  of  dizziness. 
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pre  IS  no  great  dlfftrenee  In  the  effieieney  of  the  different  faradic 
batteries  upon  the  American  market,  with  the  possible  exeeption  of 
the  chloride  of  silver  cell,  whicfj  has  not  worked  well  in  my  liamls  in 
the  foradic  apparatus,  l>eiug  quickly  exhausted.  The  only  criticisms 
that  I  have  to  make  of  most  of  the  fii radio  batteries  are  that  gener- 
ally the  secondary  coil  is  too  sliort  to  give  sufficient  intensity  of  cnr- 
reot  when  it  is  intended  to  atfect  snch  deepdying  structures  as  the 
abdominal  ©["gans,  and  that  the  long  interrnpting  apparatus  is  apt  to 
be  defective*  Ab  we  seldom  need  very  intense  eurrents,  however, 
aod  as  the  long  interruption  is  a  therai)eutic  measure  of  infre<|uent 
application,  these  two  defects  ai*e  not  usually  of  much  importiint'e. 
In  a  stationary  apparatus,  however,  I  should  always  make  use  of 
tbe  Dubois  Rey mo nd  coil,  which  has  a  long  interrupter  of  excellent 
workmanship,  and  in  which  the  secondary  coil  is  adecj^uate  for  alt 
parpoaes.     This  is  represented  in  Fig.  65. 


STATIONARY    BATTERIES. 

In  having  a  stationary  battery  eonstrncted  I  think  that  the  physi- 
cian will  usually  do  best  with  the  I^aw,  the  wet  Leclanch^^,  or  the 
Edison-Ijalande  cell,  and  of  these  I  should  give  the  preference  to  the 
Law.  The  eells  of  the  stationary  battery  may  either  l3e  in  a  closet 
in  the  physician's  offiw,  in  the  kitchen,  the  e^llar,  or  a  so-called 
cabinet.  In  all  cases,  however,  the  connecting  wires  leading  from 
the  battery  to  tlje  rheostat  and  raillianiperemeter  should  be  easily  ac- 
cesBlble,  so  that  any  defect  in  the  conduction  may  be  readily  remedied 
by  the  physician  himself.  The  conntxition  Ijetween  the  cells  of  the 
hjfflttery  itself  will  usually  require  the  attention  of  an  electrical 
mechanic  if  couduction  becomes  impaired.  In  my  own  office  I  have 
not  made  use  of  a  t^abinet  because  c^f  this  desire  to  have  the  con- 
nections, so  far  as  feasible,  im met! lately  under  my  i>wn  eye,  I  there- 
fore place  tbe  rheostat,  milliamperemeter,  binding- posts,  and  Dubois- 
Keymond  cnjil  upon  an  ordinary  flat  table,  which  can  be  purchased 
It  any  furniture  store.  (Fig.  65.)  This  table  can  be  covered,  if 
Jesired,  with  a  glass  cover  to  protect  it  from  the  dust  and  from  med- 
tlliog. 

Id  ftome  tmtteries  there  is  a  device  for  sending  the  galvanic  and 
fumdic  current  througli  tlie  sami'  wires.  This  is  apt  to  get  out  of 
onler,  however,  and  is  of  no  |M*actical  value  whatever,  aa  it  is  no 
theiapenttc  gain,  but  rather  a  disadvantage,  to  give  the  galvanic  and 
fanwlic  currents  simiiltane^.iusly.  1  had  one  in  my  office  for  a  number 
of  mrs,  hut  finally  abandoned  it. 

It  is  an  easy  matter  for  the  pliysieian  to  find  out  wliei-e  the  fault 
lies  if  the  current  does  not  pass  welL  Fig*  65  shows  how  this  can 
licdoDc.  It  is  evident  that  the  defect  must  lie  either  in  tlie  l^attery 
'^iJpplying  the  electricity,  or  else  in  some  of  the  conducting  apparatus 
Wween  the  battery  and  the  patient.    Let  us,  therefore,  go  over  each 
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segment  outside  the  battery.  First  one  electrode  should  be  removed, 
and  the  tip  of  the  wire  from  which  it  has  been  removed  applied  to 
the  other  electrode.  If  the  current  now  passes,  it  is  evident  that  the 
fault  haJs  been  in  the  electrode  that  has  been  removed.  If  the  current 
still  does  not  pass,  remove  the  next  electrode  and  touch  the  tips  of 
the  two  wires  together,  and,  if  the  current  passes,  the  fault  must  nave 
been  in  this  electrode  just  removed  ;  or  if  it  does  not  pass,  then  re- 
move wire  7  and  put  a  reliable  one  in  its  place;  and  in  this  manner 
wire  6  should  be  tested,  then  wire  5,  then  the  rheostat,  and,  finally, 
in  succession,  wire  4,  the  milliamp^remeter,  and  wires  3,  2,  and  1. 
The  defect  will  be  found  to  be  in  one  of  the  segments  removed,  or  it 
must  be  in  the  binding-posts,  or  the  wires  leading  from  the  binding- 
posts  to  the  cells  of  the  battery,  or  the  cells  themselves. 

It  should  be  borne  in  mind  that  the  more  delicate  of  these  cells 
that  have  been  described,  such  as  the  chloride  of  silver  cell  and  the 
Leclanch6,  are  destroyed  by  what  is  called  "  short-circuiting."  If  the 
current  be  passed  around  from  the  cells  through  the  different  wires 
of  Fig.  65,  and  back  again  to  the  cells  without  the  interposition  of 
some  body  between  the  two  wires  whose  resistance  is  equal  to  that 
within  the  body  of  the  cell,  this  will  be  what  is  technically  known 
as  the  "  short  circuit,"  and  it  will  paralyze  the  delicate  cells.  For  this 
reason  the  tips  of  the  wires  or  the  electrodes  should  never  be  allowed 
to  come  into  contact  when  the  current  is  turned  on,  unless  there  is  a 
rheostat  in  the  circuit ;  and  a  still  better  method  is  always  to  keep 
the  pole-changers  on  the  galvanic  apparatus  away  from  the  binding- 
posts  leading  to  the  battery.  In  the  faradic  batteries  this  short  cir- 
cuiting need  not  be  taken  into  account. 


MILLIAMPBRBMBTERS  AND  RHEOSTATS. 

Until  within  a  very  short  time  a  good  milliamp5remeter  was  not 
obtainable  in  this  country,  and  I  believe  that  the  first  reliable  one  was 
made  for  me  some  twelve  years  ago.  In  purchasing  one  there  are  cer- 
tain requisites  to  which  the  physician  should  carefully  look.  In  the 
first  place,  the  scale  should  be  graduated  according  to  the  needs  of  the 
particular  person  using  it.  If  electrolysis  alone  is  to  be  employed,  the 
scale  should  run  up  to  four  or  five  hundred  milliamp^res  and  over,  and 
it  is  of  small  importance  whether  a  fraction  of  a  milliamp^re  can  be 
measured  off.  If  galvanism  of  the  spinal  cord  and  the  brain  alone 
is  to  be  done,  the  scale  that  mounts  to  thirty  railliamperes  will  be 
quite  sufficient ;  but  it  should  l>e  distinct  enough  to  indicate  a  half 
or  a  quarter  of  a  milliamp^re.  If  both  spinal  and  cerebral  galvani- 
zation and  electrolysis  are  to  Ixj  done,  there  should  be  a  combination  of 
these  two  scales,  so  that  it  will  be  possible,  on  the  one  hand,  to 
measure  oft*  a  fraction  of  a  niilliamp^re,  and.  on  the  other,  to  obtain 
four  or  five  hundred  In  the  second  place  the  needle  should  move 
with  very  little  oscillation,  so  that,  after  marking  off  the  requisite 
amount  of  electricity,  it  shall  either  not  swing  at  all  or  come  to  a  stand 
in  a  second  or  two.     In  this  particular  most  of  the  instruments  are 
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PTifSHJmgly  defective.  In  tlic  third  plaw,  the  milliamii^reiiieter 
should  ajfraj8  have  an  upright  8cnle,  niiiiibered  with  sufficient  dfa- 
tincloeaB  to  l>e  easily  read  at  a  tliataiit^  of  several  feet,  or  otherwise 
it  will  be  exceedingly  awkwartl  to  era|>Ioy  it.  Moat  milliarap^re- 
meters  in  this  eoinitry  are  nut  graded  hy  one  general  standard,  so 
tiiat  when  one  milliamperemeter  nieiisnrea  one  milliampere,  another 
may  measure  two  or  three;  indited,  in  a  trial  about  two  year  agti  in 
the  office  of  Dr.  A.  H.  Goelet,  of  this  eit}%  there  were  found  to  be 
startling  variations  between  tlie  ditfei'ent  instruments,  although  since 
this  tiroe  the  instrnmeot-makerK  elaiin  that  the  instruments  are  almost 
alike.  Still  another  i-ecpiisite  of  a  milliamperemeter  is  that  it  should 
be  portable.  As  best  (.Yjmbioing  these  requisites  I  unhesitatingly 
recommend  the  Vetter  niillianiijijremeter  The  one  which  is  pictured 
in  Fig.  65  was  made  by  HirsdunaDnj  of  Berlin,  and  it  is  a  very 
accurate  instrument  which  has  stood  years  of  wtiir  ;  but  it  is  too 
cumbrous  to  be  portable,  and  the  needle  swings  exeeedingly. 
Edelmann,  an  instrument-maker  of  Germany,  also  makes  an  excel- 
lent instrument  which  can  be  puj^haseil  lu  this  (X)untry, 

The  rheostats  in  use  at  tlie  present  day  for  physicians  are  either 
the  water  or  the  carbon  ones.  The  objection  to  the  former  is  that 
ehemit^al  changes  take  phice  in  the  water,  so  that  after  an  instrument 
ban  been  in  use  for  awhile  unpleasant  shocks  are  apt  to  be  given, 
aod  some  accidents  have  occurred  in  tljis  way.  The  new  liailey 
rbeoetat  is  the  best  of  all  tlie  water-rheostats^  and  it  is  claimeil  that 
all  previous  detects  have  been  overcome  in  it.  The  best  rlieostat 
madfe  in  this  country,  however,  is  the  carbon  instrument  made  by 
Vetter,  whicli  is  shuwn  in  Fig.  65.  I  have  an  instrument  by  which 
I  can  turn  on  ^  of  a  milliam|i^re  witli  per  feet  ease  and  without  the 
slightest  shock.  Vetter  aod  Stanmiers  also  have  rhfxjstats,  or  con- 
verters, which  can  be  affixal  to  the  onlinary  Edison  liglit  in  siieh  a 
manner  as  to  control  the  current  and  odapt  it  to  purposes  of  spinal 
and  c^erebral  galvanijKition.  I  havo  given  up  the  use  of  the  Edison 
current,  however,  for  cerebral  galvanization,  as  exeeedingly  no  pleasant 
though  slight  shoeks  are  fiei|nent,  profmbly  due  to  variations  in  the 
current;  more*>ver,  the  cptality  of  the  current  is  apt  to  be  no  pleasant, 
Btll  I  find  it  nuohjeetionable  when  eni[>loyed  about  the  trunk  or  the 
liiafae^  except  when  the  nerves  are  sensitive,  as  in  st>me  cases  of  neu- 
ralgia and  neuritis.  For  running  the  galvanie  apjiaratns,  however, 
these  converters  are  exeeedingly  convenient,  as,  indeed^  they  are  for 
galv^anic  purposes.  For  purposes  of  electrolysis,  however,  aod  for 
electric  lightings  the  Edison  and  alternating  currents  can  be  made 
approximately  safe  by  a  proj>er  rheostat. 


WIRES  AND  ELECTRODE  OF  GALVANIC  AND 
FARADIC  BATTEBIES. 

The  wires,  or  rlieophores — the  latter  term  being  very  seldom  used 
by  American  elec*tricians — should  always  l>e  made  of  tinsel  cord 
woven  of  a  large  number  of  well-made  tinsel  threads,  as  this  has 
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been  proven  to  be  the  best  conducting  material  for  medical  batteries. 
This  tinsel  thread  is  always  covered  with  silk  as  an  insulator  of  the 
current^  and  it  does  so  insulate  as  long  as  the  silk  is  not  wet.  As  we 
shall  have  occasion  to  see,  however,  water  must  be  freely  used  in  the 
administration  of  electricity  for  medical  purposes,  whereby  the  silk 
thread  is  very  apt  to  become  soaked  and  thus  allow  the  electricity  to 
pass  to  the  body  of  the  patient  when  the  thread  accidentally  comes  in 
contact  with  the  skin,  so  that  slight,  unexpected,  and  annoying  shocks 
will  be  given  in  this  way  and  unnecessarily  frighten  timid  patients 
and  children.  To  obviate  this  the  wires  should  be  run  through  little 
rubber  tubings  (which  can  be  obtained  of  all  the  instrument-makers), 
and  thus  be  completely  insulated.  These  wires  should  always  be  of 
a  generous  length,  so  as  to  enable  them  to  reach  out  a  good  distance 
from  the  patient  and  facilitate  applications,  more  especially  when  the 
patient  lies  upon  a  couch  or  lounge.  I  have  mine  always  made  at 
least  two  and  three-quarters  yards  in  length,  as  almost  all  the  com* 
panics  supply  wires  of  very  defective  length.  At  one  time  I  made 
use  of  copper  wires,  but  I  found  that  they  were  not  only  brittle  and 
awkward  to  handle,  but  experiment  has  since  demonstrated  that  they 
are  really  not  so  good  conductors  as  tinsel  wires  woven  of  many 
threads  of  perfect  tinsel. 

The  size  of  the  electrode  is  a  matter  of  very  considerable  moment. 
The  object  always  is  to  get  a  certain  amount  of  electricity  into  the 
body  of  the  patient  and  to  impinge  it  upon  the  organ  that  it  is  de- 
sired to  affect.  There  are  certain  peculiarities  of  the  distribution  ot 
the  electric  current  that  should  be  borne  in  mind  in  attempting  to 
effect  this  purpose.  If  two  electrodes,  each  being  two  inches  in 
diameter,  are  placed,  for  example,  upon  the  spinal  cord,  and  a  current 
passed,  a  certain  amount  of  the  current  will  pass  in  an  approximately 
straight  line  directly  from  electrode  to  electrode,  whilst  a  certain 
other  portion  of  the  current  will  be  diffused  in  curvilinear  lines  to 
each  side  of  this  straight  line.  If  the  same  amount  of  current  is 
passed  from  two  electrodes  placed  exactly  in  the  same  places,  but 
these  electrodes  are  made  four  inches  in  diameter  instead  of  two, 
more  of  the  current  will  be  diffused  in  curvilinear  lines  and  less  will 
pass  directly  in  the  straight  line.  If,  therefore,  we  wish  to  reach  the 
spinal  cord  lying  deep  beneath  the  muscles  of  the  back,  the  vertebrae, 
the  loose  areolar  tissue  of  the  spinal  canal,  and  the  membranes  of  the 
cord,  we  must  do  it  by  the  diffuse  current  as  represented  in  these 
curvilinear  lines ;  and  therefore  the  greater  the  size  of  the  electrodes 
and  the  consequent  greater  diffiision  of  our  current,  the  more  it  will 
affect  the  spinal  cord.  For  this  reason  the  small  electrodes  which 
are  usually  sold  with  batteries  are  absolutely  worthless  for  purposes 
of  spinal  applications,  and  in  their  place  should  be  used  as  large 
electrodes  as  practicable,  so  that  in  the  adult  the  electrode  of  Fig.  67 
should  be  employed,  and  in  the  child  the  electrode  of  Fig.  68  or 
69.  If,  on  the  other  hand,  it  is  desired  to  have  the  current  impinge 
upon  a  nerve-trunk,  it  must  not  be  too  diffused.  It  will,  therefore, 
be  best  to  make  use  of  a  large  electrode  (Figs.  67  to  71)  for  the  one 
pole  which  is  not  to  be  placed  upon  the  nerve,  and  one  of  the  smaller 
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eleetrodes,  such  as  the  electrode  of  Figs.  72  to  76,  for  the  other  pole 
which  10  to  be  put  directly  upon  i]w  nerve.     There  is  a  limit,  how- 
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ever  to  Uie  diraiuutioD  id  size  of  the  latter,  because  if  it  is  too  small 
it  will  cause  paio,  and  practically  the  smaller  electrode  should  be 
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nmde  use  of  for  tliis  purpose,  and  not  the  smallest  ont%  Fig.  72.  The 
large  eleclrcKle  that  lias  l^een  mentioned  admits  the  current  mor^ 
ditfaselvj  whilst  the  smaller  one  causes  it  to  impinge,  in  entering 
the  btxly,  upon  the  particular  nerve  that  it  is  desired  to  atfeet.  If  both 
the  elei/tnxles  are  as  small  as  the  ele<lrode  of  Fig.  72,  it  will  be  found 
that  tlie  administration  of  the  current  will  l>e  more  painfoL  The 
electrodes  mii.st,  therefore,  be  made  of  different  sizes  and  also  of  dif- 
erent  shapes,  according  to  the  purposes  for  which  we  desire  to  use 
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them,  Erb  has  suggested  that  it  would  he  well  to  have  electmdes 
of  definite  sizes,  so  that  electricians  throughout  the  world  eonld  com- 
pare results  with  more  approacii  to  prec'isiou,  and  he  has  therefore 
figured  the diftei^nt  sizes  and  given  them  ntmibers.  Tliese  are  repre- 
sented in  FigB.  67  to  76.  Tliey  are  made  of  malle^ibie  copper, 
which  should  l)e  of  sufficient  thickness  to  bmd  without  breaking 
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aod  to  preserve  its  shape  after  being  bent.  Most  of  tbera  are  very 
defective  in  tJiis  res|T>ect.  They  should  l>e  €overe<l  with  absorl^rit 
<K>ttOD,  taking  care  to  pad  this  oart^fully  arouiuj  tbe  ed)^es  and  (lie 
angles,  so  that  the  electricity  may  not  cause  smarting  at  these  poinis, 
which  it  is  very  apt  to  do  when  the  electrixle  is  bent  around  the  neck 
or  a  limb.  Tiie  cotton  can  be  held  in  place  by  muslin  or  linen 
stitched  on,  which  t*an  L*e  removed  in  a  moment  aud  is  a  great  ad- 
vantage in  point  of  deanlinees.  Most  matiufacturci's  cover  their 
eWtnxles  with  a  fine  spon^^e,  glued  on.  This  is  a  filthy  contrivance, 
and  ought  to  \^  entirely  discunh:»d,  in  view  of  the  fact  that  we  have 
so  cleanly,  so  easily  affixed,  and  so  cheap  a  cover  as  the  aljsorbeut  cot- 
ton. For  applying  electricity  to  the  pelvic  organs  of  the  male,  I  have 
lisd  made  an  electrixle  which  is  six  inches  wide  and  thirteen  inches 
long*  It  consists  of  a  malleable  cojipcr  plate,  l>elow  which  is  attached 
a  plate  of  rubl^er  [>r**jocting  well  beycmd  the  LHlgcs  of  the  copper  and 
serving  as  a  protection  against  tlie  water  which  must  drain  otF.  Be- 
tween the  plate  and  the  rublier  i.s  placet!  a  tliick  ninm  of  absorl^ent 
cotton^  held  in  place  by  muslin  or  linen  stitchwl  on  as  lias  l>eeu 
described.  Tliis  eleetnxle  is  placed  u|»on  a  stool,  the  patient  sits  down 
upon  it  in  such  a  manner  that  the  jM^rineum  comes  in  contact  with 
the  cotton,  wliich  should  be  thick  and  abimtlaut,  aud  thus  the  elec- 
tricity is  conducted  well  up  into  the  perineum.  Dr.  A.  H,  Goelet, 
of  New  York,  has  devised  a  clay  electrode,  wliich  is  valuable  in 
uterine  and  vaginal  applications. 

The  oi\linary  uterine,  i*e(ilal,  ui-ethral,  nasal,  aud  aural  electrodes 
are  too  well  known  to  ncin:!  rcprodui'tion  here. 

Wetting  the  skin  with  water  is  tlie  simplest  methtjd  of  diminish- 
ing the  rejiistauee  olieretl  by  the  skin ^  and  thi^  water  should  be  as 
warm  a.s  can  be  borne  convenient ly  according  to  the  season  of  the 
y€ar.  Water  dtjes  not  redu<*e  the  cntana.ius  i"esistance  ipiite  as  much 
as  acidulated  solutions,  yet  there  is  no  prartical  ditTercnce.  Every 
physician  using  a  battery  much  in  his  offi<*e  should  therefore  have 
upon  his  table  a  large  jar  to  hold  this  water,  which  should  be  changed 
for  each  patient,  and  in  it  should  be  a  large  sponge  with  which  to 
wet  the  skin  ;  or  a  wash-basin  with  running  hot  and  cold  water 
should  \ye  at  hand.  The  cotton  or  sponge  coverings  of  the  elec- 
trodes must  also  l>e  wet,  as  they  are  very  poor  eonductoi*s  when 
dry.  Great  attention  should  be  jmid  to  this  wetting  of  the  skin 
and  electrodes,  aud  I  iusist  njxm  tliis,  as  I  have  again  and  again 
heard  complaints  about  the  feeble  currents  of  batteries,  and  have 
found  the  real  reason  to  be  that  neither  the  skin  of  the  patients  nor 
the  elect  Hides  were  thorougfily  wet. 

The  re;?istance  of  the  hitman  skin  varies  very  considerably  in  dif- 
itrent  places  and  somewhat  under  ditlcrent  circumstances.  Tlie  most 
conclusive  researches  on  this  sidjj(?c:;t  have  Ix^en  undertaken  by 
Jolly,  of  StiUHsbnrg.  He  has  shown  that,  contrary  to  what  \h 
generally  supposed,  the  inner  surfiic^e  of  the  hands  and  the  soles 
of  the  feet  ofler  but  a  relatively  slight  resistance ;  yet  on  this 
inn^  surface  of  the  hands,  which  were  examineil  in  ten  niah'Sj  the 
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resistance  varied  between  22,000  and  55,000  Siemens  units,'  and 
in  ten  females  between  16,000  and  50,000  Siemens  units,  whilst  in 
the  feet  the  variations  were  in  males  between  15,000  and  32,000, 
and  in  females  between  20,000  and  55,000  Siemens  units.  In  the 
face,  upon  the  skin  of  the  cheeks,  the  average  resistance  was  43,300 
Siemens  units  in  males,  and  in  females  78,000,  whilst  the  temporal 
r^ion  of  the  face  was  on  the  average  92,500  in  males,  and  in  females 
109,000.  For  all  other  areas  of  the  skin  the  average  resistance  was 
over  100,000  Siemens  units,  generally  between  200,000  and  300,000 
Siemens  units.  These  facts  concerning  the  resistance  of  the  human 
skin  have  been  marvellously  little  known,  and  it  is  an  actual  matter 
of  evidence  that  when  killing  by  electricity  was  first  recommended  in 
New  York  a  few  years  ago,  the  commission  reported  a  method  based 
upon  the  assumption  that  the  average  resistance  of  the  human  skin 
was  only  2400  ohms !  These  cutaneous  resistances  vary  enormously. 
The  following  average  resistance  of  the  difiFerent  r^ions  is  given  by 
Jolly,  in  Siemens  units  : 

Soles  of  the  feet 2-^.000 

F&lms  of  the  hands 41,800 

Cheeks 42,500 

Temporal  region 92.500 

Neck 21,900 

Dorsal  surfitce  of  the  feet 286,000 

Thigh 275,000 

Back 289,000 

Dorsal  surface  of  the  hands 804,000 

Leg 824,000 

Arm 855.000 

Forearm 864.000 

The  resistance  of  the  skin  is  enormously  reduced  by  the  passage 
of  a  galvanic  current.  Thus,  in  one  case  of  Jolly's  where  the  resist- 
ance in  the  forearm  was  113,700  Siemens  units  before  the  passage 
of  the  current,  it  was  reduced  in  five  seconds  by  the  passage  of  a 
current  from  twelve  Stohrers  cells  to  52,000  Siemens  units.  But  this 
resistance  to  the  passage  of  the  current  varies  in  different  cutaneous 
areas,  so  that,  for  example,  the  resistance  of  the  skin  of  the  inner 
surface  of  the  bauds  and  the  soles  of  the  feet  will  not  be  very  much 
reduced  by  the  passage  of  the  current.  As  I  have  already  said, 
moistening  the  skin  will  also  reduce  the  resistance,  and  the  warmer 
the  water  the  more  the  resistance  will  be  reduced.  Saponification 
of  the  water  will  answer  still  better,  and  also  acidulation  of  it,  and 
many  of  the  text-books  recommend  this  latter  method ;  but  anyone 
who  has  had  any  practical  experience  in  giving  electricity  will  know 
that  this  consumes  much  time  and  tarnishes  the  metallic  fittings  of 
the  electrodes.  The  resistance  of  the  skin  will  also  vary  in  dif- 
erent  persons  with  different  states  of  the  weather  and  with  different 
diseases. 

It  is  a  very  convenient  matter  to  have  what  is  called  an  inter- 

1  The  Paris  or  legal  ohm  is  the  usual  American  and  British  unit  for  measuring  resistance, 
and  is  arbitrarily  understood  among  electricians  to  be  a  standard  coil  of  copper  wire  one 
square  millimetre  In  diameter  and  about  48.5  millimetres  in  length,  attached  to  a  fVeshly 
charged  Danlell  cell,  or  a  column  of  mercury  one  square  millimetre  in  area,  106  centimetres 
In  height,  at  a  temperature  of  OR  C.  The  Siemens  unit  would  be  represented  by  the  same 
column  of  mercury  with  a  height  of  I  metre ;  so  that  one  ohm  is  equal  to  1.0600  Siemens  units. 
It  has  recently  been  proposed  to  have  still  another  unit  of  resistance,  to  be  called  the  Kolvin, 
after  Colvin,  the  electrician,  but  this  has  not  vet  come  into  use. 


I 


rupling  electrode  ;  that  is,  one  m  whicli  tlie  current  can  be  turned  off 
or  on  with  a  mere  [ire8?>»ire  of  the  finger.  If,  for  example,  we  are 
giving  electricity  to  a  patient,  and  it  is  necessary  to  inrn  olf  tlie  cur- 
rent, or  to  turn  it  on,  or  to  hrcak  and  make  the  circoit,  as  it  is  tech- 
nieally  called^  thi«3  ftin  be  done  by  taking  the  elwtrode  away  from 
the  skin,  and  thas  breaking  the  current*  and  putting  it  back  on  the 
skin,  and  thus  making  it.  But  the  disadvantati^e  of  this  method  is 
that  a  fine  nerve,  which  it  may  l>e  very  difficnlt  to  locate,  sueli  as  the 
» popliteal  in  fat  peoplcj  may  slip  from  under  the  finger.  Sonic  device, 
therefore^  that  will  bn^k  the  current  without  taking  away  the  elec- 
trode from  the  skin,  h  advisabh*,  and  this  is  siraply  done  in  the  so- 
called  interrupting  electrode,  Tlie  liest  one  of  tliese  is  tliat  figured 
in  Fig,  79,  which  I  have  had  matle  for  myself,  and  in  which  the 
circuit  \b  made  by  pressing  down  the  little  trigger,  and  thus  allowing 
tlie  current  to  pass,  wliilst  taking  the  finger  away  from  the  trigger 
breaks  the  current  The  trigger  in  this  electrode  works  as  easily  as 
the  hair-spring  of  a  revolver,  and  the  mere  lap  of  the  finger  is  suffi- 
cient Fig.  78  represents  the  interrupting  ele<;tr<.MJe  of  a  make  that  is 
very  objectionable,  in  my  opinion.  In  this  the  current  is  broken  by 
pressing  down  upon  the  liandle,  and  then,  wiien  the  finger  is  taken 
off,  the  circuit  is  made,  so  that  tlie  current  is  tiirne<l  on  unless  there 
is  pressure  made  upon  the  trigger ;  hut  in  delicate  manipulations  it 
may  be  very  tiresome  to  keep  the  finger  pressc*d  upon  the  trigger 
when  it  is  not  desired  to  make  a  circuit. 

Abi3nt  these  electrfKles  <ATtain  matters  of  practical  detail  should  l>e 

thoroughly  understiKKl.    Tlie  binding-screws  should  be  first  rarcfully 

looked  to,    A  split  holder,  into  which  the  end  of  the  wire  is  to  go,  is 

I  very  untrustworthy,  Ix^cause,  as  has  l>een  said  already,  its  elasticity 

jdiminiishes  very  quickly,  and  it  does  not  hold  the  wire  reliably.     A 

pole,  through  whicli  the  wire  can  \ie  pushetl  so  that  a  screw  can  l>e 

ficrewed  down  upon  it  and  hold  it  \n  plaa*,  is  always  the  l)est  mcthrwl, 

and  the  stTew  should  Ix*  a  strong-^  well- made  one.    In  those  electrodes 

j  which  have  handles,  the  haiidk^  should  Ih?  of  a  generous  length,  and 

Uhonld  not  Ixi  less  than  eight  inches  in  l^^ngth.     They  should  Ix*  suffi- 

Iciently  thick  to  be  gras|)ed  by  the  hand  and  held  without  undue  eflbrt 

^in  flexing  the  fingers,  and  they  should  l»e  liollo\ve<l  out  somewhat  on 

the  shank  for  this  purpose  and  nllowtiJ  to  bulge  well  at  the  upper  end. 

The  baiulles  of  almost  all  the  electrodes  that  are  sold  with  the  batteries 

are  radically  defective  in  these  two  details  of  the  binding-screw  and 

the  length  and  thickness  of  the  handle. 


METHOD    OF    APPLYING    TH:E1    BATTERIES* 

Let  us  suppose  that,  having  provideil  a  galvanic  and  farad Ic  bat- 
tery, it  is  desiral  to  know  how  to  make  applicatiou  to  the  human 
body,  and  for  tliis  purpose  It't  us  take  the  galvanic  battery  and  spak 
of  some  of  the  ordinary  applications.  Our  apjiaratus  is  arranged  as 
in  Fig,  81,  so  that  the  rheostat  and  tlie  milliamjieremeter  are  in 
the  circuit.     We  now  attach  the  electrodes  that  are  needed  to  the 
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w i  res  co ni  i  ii g  o t!'  fro ui  the  b i  nd  i  d jy -pos ts  o f  1 1 1 e  c ii rre n t -col  I  ec tor*  Let 
lis  sijpjM3st?  that  we  desire  to  pass  a  galvanic  current  tlirono^h  the  brain 
of  a  huiiiao  Ix'ing.  We  tlien  attach  to  one  of  these  wires  the  electrode 
of  Fig,  67,  and  this  is  to  \>e  placcnl  ypon  the  neck.  We  then  attach  to 
the  other  wire  the  ele( trofle  of  Fi^.  68  or  09 ;  this  is  to  l>e  plait*d  upon 
the  forehead,  The  electrodes  will  have  been  covered  with  absorl)ent 
cotton  iu  tfie  way  that  ha.s  been  described,  80  as  carefully  to  prevent 
any  contact  of  tlie  skin  with  the  sharp  cxlges  of  the  eojiper.  The  ski 
of  the  neck  and  forclu^ad  is  nowcaref'ully  wet tefl  with  the  nponge,  wruoj 
00 1  of  Ijot  water  so  as  not  to  drip.  The  ehrtrodes  are  also  thorough  I 
nioisteixe<l  WMth  hot  water,  and  cpjiekly  s«pieezwl  out,  so  that  they  will 
not  become  dry  or  cold.  The  neck-eleetrmlc  is  then  put  in  place, 
and  enrvcxl  carerolly  in  soch  a  way  as  to  follow  the  ninscular  con- 
formation oi'  tlie  neck  without  unpleasant  pressure,  and  yet  so  tliat 
it  shall  set  firmly.     The  physician  tlien  places  the  other  ehx?tro<le 
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Fig.  8L 


BnUiiiT  tnhlii  showing  Armnfieroeui  m  caul  reimdlr.  appanttu,  rbeoatac.  and 

mllUiiiD  ^NLTQiueler. 

carefully  over  the  brow,  gently  shaping  it.  Tliese  two  electnxlea 
arc  now  cooiniitttxi  to  the  care  of  some  person  who  has  a  steady 
hand,  anti  who  is  carefully  iustrnettxi  to  place  the  hand  upon  the 
neck -elect  rode  firmly  and  yet  gently,  and  to  hold  the  forehea<l- 
e!ectnKle  gently  anci  firmly  in  place  by  uieans  of  the  handle. 
This  attendant  must  not  touch  the  cop|>er  of  the  two  elect rixlea,! 
or  else  tlie  circuit  will  be  diverttxi  through  his  or  her  body,  and  ' 
a  shock  will  be  given  to  the  patient.  When  the  electrodes  ai'e 
in  plat^,  the  current-L-ol lectors  arc  turned  on  to  the  binding-posta:. 
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80  at  to  permit  the  [lassage  of  a  current.  Now  the  screw  of  the 
rbeoetat  is  geutiy  s<' rower!  do  wo  until  it  is  fult  that  boiiu*  resistance 
is  btjag  enc<.>miteretl  to  its  revolutions,  and  ihen  the  serewing  shtjuld 
be  dune  very  wirefnlly,  whilst  the  eye  is  kept  n[*ou  the  inilliam|)ure- 
tueter  to  see  by  tiie  flurtuatioii  of  the  m^^dle  whether  the  eurrout  has 
iieguri  to  pass.  It  should  l>e  remeniliered  that  x^ry  slight  pressure 
upon  the  milliam[>^renieter  may  cause  a  diiTereuee  of  oue  or  two 
niiliiam(>^ri^,  and  if  this  Ls  made  suddenly  the  patient  will  jH^reeive 
a  flash  of  light  or  expricnce  a  slight  vertigo.  A  current  of  one  or 
two  milhampt^res  is  now  turned  on  ;  never  more  than  this  at  first, 
although  in  the  course  of  time  it  may  be  increased  to  three  or  four. 
The  current  is  then  allowtil  tn  pass  quietly  for  tlrree  minutes  at 
first,  and  afterward,  as  the  patient  bcn-omes  accustomed  to  it,  for  a 
greater  length  of  time.  Duriug  the  passiige  of  the  current  the  ]>er- 
eoD  holding  the  electrodes  should  nut  allow  the  hand  to  move  at  all, 
becsause  a  very  slight  nio\'ement  will  cause  au  unpleasant  shock  or 
a  Bensation  of  vertigo.  In  this  cerebral  galvanization  patients 
often  have  a  coj>|>erish  taste  in  the  mouth,  hut  this  is  a  matter  of  no 
consequence.  When  the  current  has  been  nmniug  for  three  minuter, 
the  screw  of  the  rheostat  sljoukl  be  very  delicately  and  very  gently 
uiiserewe<l,  allowing  the  current  to  diminish,  as  indicate*!  by  the 
milliamp^remeter,  by  a  fractiou  of  a  nuUiampere  at  a  time,  until  the 
current  has  been  entirely  turned  ott',  and  then,  and  not  till  then,  the 
electrodes  should  Ik*  taken  away.  This  descrijvtiou  shouhl  be  read 
and  re-read  until  the  details  have  become  familiar,  be<'ause  it  is  a 
lack  of  attention  to  these  little  matters  that  makes  the  ditVereuce  be- 
tween success  and  failure  in  cerebml  galvimizatiou,  aud  I  liave  heard 
many  men  s|.ieak  of  their  failures  in  this  resjiect  wlieu  courtesy  has 
prevented  me  from  saying  that  they  did  not  know  liow  to  apply  the 
electricity.  When  tlie  spinal  cord  is  to  l>e  tiiken  into  the  circuitj 
the  electrixlcs  of  Figs.  67  to  7U  should  be  used,  but  it  will  not  be 
nec«ssjiry  to  exei'cise  as  much  precaution  in  turning  tlie  current  on 
aod  off  as  should  be  observed  when  the  brain  is  taken  into  the 
dreuit  When  it  h  desiretl  to  cnnc^entratc  the  galvanic  current  upon 
a  periphend  nerve,  the  right  ulnar  we  will  say,  one  elecitrode  of 
Figs.  67  to  70  should  Ije  plat-ed  upon  the  right  sliouldcr,  and  a 
smaller  elwtrode,  Fig.  73  or  74,  should  Ijc  put  over  the  ulnar 
nerve,  as  it  is  indicated  iu  tlie  charts  at  the  tnd  of  this  chapter. 
The  current  sliould  then  be  tnrnetl  on  as  l>efore,  although  it  will  not 
be  necessary  to  be  so  extremely  cautious  al>ont  it  as  when  the  brain 
is  in  the  circuit,  unless  the  nerve  is  very  tender.  In  applying  the 
faradic  current  the  prtw'cdure  is  very  simple.  All  that  is  necessary 
is  to  attach  the  ntx^ssary  elei'trodes  to  the  w^res  and  turn  on  as  much 
current  il?  may  l^  desii^. 


THE   DIAGNOSTIC    USES   OF   ELECTRICITY. 


The  diagnostic  use  of  electricity  depends  upon  the  altereil  reaction 
of  nerv^e  and  muscJe  to  the  gaK^anie  atid  faradic  currents.    In  order  to 
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understfind  this  it  is  necessary  to  compmliend  the  normal  rt^action  of 
these  structures  to  tliese  eurreius.  If  a  muscle  is  to  be  set  int*:>  eon- 
traction  iu  the  human  Ixjcly,  it  must  be  done  through  the  nerve  leading 
to  it,  bcN?ause  it  is  practically  impossible  to  limit  etei'tricity  to  a  muscle 
without  at  the  same  time  inipliciiting  the  nervous  filaments  in  the 
muscle,  and  the  practical  uses  of  the  current  in  the  liuman  body  are 
therefore  quite  different  from  ex:[>eriuients  U[)on  irog??  wherein  muscles  J 
are  barerl  with  merciless  impunity*  The  reaction  of  ncrvtMiiid  musi4e,^ 
for  this  reason,  simplifies  itself  into  a  reaction  of  tfic  muscle  to 
stimulation  through  the  nerve.  If  a  nerve  of  the  human  body  is 
tested  with  the  two  currents,  tbe  fanidic  and  the  galvanic,  in  order  to 
produce  a  muscular  contraction  by  application  of  the  current  to  the 
nerve,  it  will  be  tbinid  that  the  response  of  the  muscle  varies  very 
greatly  awording  to  the  current  used.  If  the  ulnar  nerv^e,  for 
example,  is  test^xl  by  the  faradic  current,  the  re^^uitant  muscular  con- 
traction  will  be  iu  proportion  to  the  streogth  of  the  current,  and  this 
niuscidar  contraction  will  be  be  practically  about  the  same  in  sti^ength, 
whether  the  negative  pole  is  placed  u])on  the  nerve  or  whetlier  the 
positive  pole  is  so  placed  ;  in  other  words,  excitation  of  a  nerve  by 
the  faradic  current  causes  muHcular  eonti-action  in  proiwrtion  to  the 
strength  of  tiie  current,  and  this  muscular  contraction  is  practically 
the  suic  with  the  negative  and  the  positive  pole.  With  the  galvanic 
current,  however,  the  reaction  of  the  nerve  and  muscle  is  more  com* 
plicatetL  If  the  current  is  turned  on  from  the  galvanic  battery  iu 
the  manner  that  has  been  indi««tcilj  one  electrode  of  Figs.  67  to  70 
being  placed  upon  tlie  shoulder  or  upon  the  sternum,  an<l  the  inter- 
rupting electrode,  Fig.  79,  being  put  upon  the  ulnar  nerve,  it  will 
be  seen  tliat  there  is  a  very  great  tlifference  accordiugiy  as  this  elec* 
trode  is  made  the  negative  or  the  positive  pole*  It  will  be  found 
that  the  first  contmctirm  of  the  muscle  will  come  from  the  applica- 
tion of  the  negative  pole  to  tlie  nerve ;  in  otlier  words,  a  current 
being  gradually  turned  on,  and  the  nerve  being  first  tested  with  the 
}>ositive  and  then  witfi  the  tiegative  pole,  it  will  lie  found  that  the 
first  contraction  is  produced  with  the  use  of  the  negative  pole  to  the 
nerv^e.  Nor  is  this  alL  Curiously  enough,  it  will  be  discovered 
that  this  contraction  with  the  negative  pole  will  not  come  whilst  the 
current  is  passing  through  the  nerve,  nor  will  it  come  when  the  cir- 
cuit is  broken,  Imt  only  when  the  circuit  is  made,  or  closed.  Let  us 
understand  this  more  clearly,  for  my  experience  in  innumerable 
lectujTS  has  taught  me  that  this  is  a  matter  about  which  men  are  apt 
to  l>ecomc  crm fused.  The  one  electrode,  as  we  have  said,  is  placed 
upou  the  sterniHU  ;  anotfier  elet^trode,  the  iuterrupting  one,  is  placed 
upon  tlie  ubiar  nerve.  Tbe  latter  electr<:K!e  ran  l)e  made  the  pasitive 
pole  or  the  negative  pole  by  changing  the  pole-ehangcr  of  the  battery* 
Besides,  this  interrupting  elec^tnxle  can  make  the  current  l>y  having 
the  trigger-liandie  pressed  down  to  come  in  C(uitact  with  the  little 
button,  or  it  can  break  the  current  by  withdrawing  the  finger 
from  the  trigger  and  letting  the  latter  pres-^  back.  Tlie  current  now 
t>eing  gradually  turnwl  on,  aud  the  interruptiug  electrode  being  made 
fii-st  tlie  positive  aud  then  the  negative  pole,  it  will  be  found  that 
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a  muscular  conti-aetion  fonies  witli  the  use  of  the  negative  pole 
f<»r  w>me  time  before  it  will  rome  witli  tlie  positive  pole,  that  this 
muscular  contraction  with  the  o&e  of  the  negative  pole  is  only  at  the 
time  that  the  trigg^er  of  the  inteiTuptiiig-handle  is  pressed  down  and 
the  current  v^  made,  ami  that  there  is  no  musrular  eontractioo  whiUt 
the  trigger  is  kept  in  place  so  that  the  current  pa.sses,  or  when  the 
trigger  is  al loured  to  fly  l^ack  and  the  current  is  broken.  In  otiier 
words,  the  first  muscular  contraction  results  witli  the  negative  pole 
at  the  closing  of  the  current.  This  should  be  rtml  and  re-read  until 
it  IS  thoroughly  understood,  and  then  only  sliould  the  reader  go  on 
with  what  I  am  now  al>nnt  to  say.  The  current  is  then  gradual ly 
iQcreaaed^  when  it  will  l>e  found  that  the  muscular  contraction 
becomes  more  marked  wUli  the  negative  pole  at  the  closing;  and 
after  a  while,  as  the  current  is  still  gmdually  increased,  it  will  be 
found  that  a  muscular  contraction  can  also  be  produced  with  the 
positive  pole.  This  contraction  with  the  positive  pole  is  generally 
first  with  the  opening  of  tire  current,  and  then,  with  a  little  stronger 
current,  at  the  closing  of  the  current.  It  will  thus  he  seen  that 
witli  the  gjdvanic  current,  as  the  current  fs  gradually  made  ^stronger, 
the  first  muscular  contraction  is  with  the  negative  pole  at  the  closing, 
and  then,  when  a  little  more  is  turned  on,  with  the  positive  pole, 
generally  firet  at  the  closing,  and  tlien  ut  the  opening.  If  we  now  go 
oa  increasing  the  current  still  more,  it  will  be  found  that  the  mus- 
cular contraction  obtained  in  these  tliree  ditrerent  ways  becomes  more 
pronounced.  If,  however,  we  keep  on  increasing  the  current  until 
it  beooraes  so  strong  that  it  is  uncornfortiible  to  the  patient,  w^e 
may  become  iropresset!  wnth  the  fact  that  we  have  as  yet  obtained  no 
mascular  contraction  with  the  negative  pole  at  the  opoing  of  the 
current ;  and  we  can  only  obtain  a  (xmtraetioii  with  this  negative 
opening  wdien  the  curi^nt  has  l:>ecome  unpleasantly  strong,  some- 
times  not  until  it  is  almost  unbeambly  strong,  even  in  healthy 
persons.  This,  therefore,  is  the  reaction  of  the  healthy  nerve  to  the 
galvanic  current.  First  we  have  the  contraction  produc<?d  only  by 
the  negative  pole  at  the  closing  of  the  current ;  s^pcond^  as  the  cur- 
rent is  made  stronger,  there  is  8U|>eradded  a  muscular  contraction 
u|)oo  the  application  of  the  positive  pole,  and  at  tite  opening  and  the 
closing;'  and  third,  we  only  obtain  the  muscular  coutractiou  with 
the  negative  pole  at  the  opening  when  the  current  has  become 
unpleasantly  or  unl>earably  strong.  There  is  there  tore  a  ji^rceptible 
inter%'al  between  tlie  strength  of  the  current  needed  to  prcxluce  the 
first  c<3nti"action  with  the  negative  closing,  and  that  reipuVed  tor  the 
contraction  with  the  positive  opening  and  closing,  uud  there  is  a 
very  marker!  increase  in  strength  of  current  needfxl  to  produce  a 
contraction  with  the  negative  opening,  Su(jpose  now  that  we 
endenvor  to  simplify  this  reaction  of  the  nerve  and  muscle  by  a 
fornjula.  As  I  have  already  saitl^  the  positive  pole  is  known  as 
tb?  anode^  which  is  usually   indiratc<l    by   the   letter  A.,  and   the 

'  UU  »  trmUerof  no  tmportanoe  whether  ttiti  muscalar  c^iiumctinn  wUh  Uie  positive  pole 
i^oniai  dm  wUh  lb«  openfner  or  tlnBt  witti  the  cloiitig,  sa  Uiis  VAfles  in  bealtby  Individiialis, 
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negative  pole  is  known  as  the  cathode,  designated  by  the  letter  C. 
The  letter  O.  will  stand  for  opening,  and  the  letter  C.  will  stand  for 
closing.  We  can  thus  represent  the  foregoing  galvanic  reaction  of 
nerve  and  muscle  by  this  formula : 

Negative  closing  =  C.  C. 
Positive  opening  =  A.  O, 
Positive  closing  =:  A.  C. 
Negative  opening  =  C.  O. 

In  some  text-books  the  final  c.  is  added  to  all  these  to  designate 
closing,  but  this  is  unnecessary  and  apt  to  confuse. 

This  formula  I  call  the  progression  of  the  poles.  It  is  the  answer 
in  galvanic  language  of  the  healthy  muscle  when  asked  a  question 
by  the  healthy  nerve.  It  is  very  obvious  that  any  interruption  in 
this  formula  would  denote  disease,  so  that  if  we  got  C.  O.  with  the 
same  strength  of  current  that  gives  us  C.  C,  this  would  be  so  con- 
trary to  what  should  be  observed  in  the  healthy  nerve  and  muscle 
that  it  would  be  conclusive  evideuce  of  some  pathological  process  in 
one  or  both  of  them.  And,  for  the  same  reason,  if  the  ulnar  nerve 
on  the  riorht  side  respouded  to  a  gentle  faradic  current,  and  on  the 
left  side  did  not  respond  to  the  strongest  faradic  current,  it  would 
mean  that  there  was  some  lesion  in  the  nerve  and  muscle  in  the  left 
side.  If  we  examine  a  nerve  that  has  gradually  become  impaired, 
as  after  section  of  the  sciatic  of  the  frog,  or  in  a  traumatic  neuritis 
in  the  human  being,  or  in  the  d^eneration  of  certain  peripheral 
trunks  resulting  from  a  myelitis  of  the  anterior  horns  in  a  child, 
we  will  find  that  there  are  marked  and  characteristic  alterations  in 
the  response  of  both  the  nerve  and  muscle  to  the  galvanic  and  faradic 
current.  For  these  alterations  Erb  has  suggested  the  significant 
name  of  reaction  of  degeneration  (Entartungsreaction).  Let  us  study 
the  peroneal  nerve  after  a  sudden  onset  of  paralysis  in  a  little  child, 
in  whom  a  diagnosis  has  been  made  of  myelitis  of  the  anterior  horns. 
In  the  first  week  or  ten  days  there  will  be  diminishing  response 
to  galvanism  and  faradisra,  so  that  it  will  take  increasingly  larger 
currents  to  cause  a  muscular  contraction  through  galvanization  and 
faradization  of  the  affected  peroneal  nerve  than  it  does  in  its  fellow 
of  the  unimpaired  side.  In  the  first  few  days,  when  the  galvanic 
and  faradic  currents  are  applied  to  the  nerve  itself,  the  decreasing 
muscular  conti*action  day  by  day  shows  that  the  nerve-excitability 
to  galvanism  and  faradism  is  diminishing,  and  this  may  go  on  to 
total  loss  of  response  to  both  currents  in  a  severe  case  toward  the 
end  of  the  second  week.  If  the  current  during  this  time  is  applied 
directly  to  the  muscle,  it  will  be  found  that  the  muscular  response  to 
faradism  is  rapidly  diminishing  and  may  be  entirely  lost  toward  the 
end  or  beginning  of  the  second  week,  as  has  l)een  said  ;  but  the  mus- 
cular response  to  galvanism  is  not  nearly  so  much  diminished  as  is 
the  response  to  faradism,  and,  indeed,  toward  the  end  of  the  second 
week  the  muscular  response  to  galvanism  begins  actually  to  increase. 
This  increase  of  muscular  response  to  galvanism,  which  is  known  as 
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the  quantitative  reaction  of  d^neration,  rapidly  augments,  so  that 
at  the  end  of  the  second  week  it  may  be  extremely  marked.  Simul- 
taneously with  this  increase  of  muscular  response  to  galvanism  goes 
an  alteration  of  the  normal  polar  reaction,  or  what  I  have  called  the 
progression  of  the  poles,  so  that  A.  C.  may  equal  C.  C,  and  after  a 
while  C.  O.  may  equal  A.  O.,  or  C.  O.  may  even  come  with  a  less 
current  than  A.  O.  Simultaneously  with  this  quantitative  reaction 
of  degeneration  and  this  alteration  of  the  polar  progression  there  is  a 
change,  in  response  to  galvanism,  of  the  character  of  the  muscular  con- 
tractions, which  are  quick  and  shock-like  in  the  normal  muscle,  but 
which,  at  the  stage  we  are  describing,  become  sluggish  and  worm- 
like. It  is  therefore  evident  that  the  reaction  of  degeneration  is 
characterized  by  a  diminution  or  loss  of  the  faradic  and  galvanic 
excitability  of  the  nerve  and  the  faradic  excitability  of  the  muscle; 
whilst  the  galvanic  excitability  of  the  muscle  remains — indeed,  is 
often  increasied — the  normal  progression  of  the  poles  is  altered,  and 
the  muscular  contraction  is  sluggish  aud  worm-like.  In  some  cases 
all  these  different  phenomena  of  the  reaction  of  degeneration  may 
be  obtained,  whilst  in  others  some  of  them  may  be  lacking. 

In  the  cases  in  which  there  has  been  a  permanent  iujury  inflicted 
upon  the  nerve  and  the  muscle,  this  reaction  of  degeneration  becomes 
permanent  and  will  be  found  year  after  year.  In  cases  which  recover, 
however,  thedifferent  degenerative  phenomena  may  gradually  disappear 
until  the  nerve  reacts  in  a  normal  or  almost  normal  way  to  the  two 
poles.  As  a  matter  of  prognosis,  therefore,  the  extent  and  duration 
of  the  reaction  of  degeneration  become  of  great  importance.  If  a 
nerve  has  been  injured,  and  shows  only  a  slight  loss  of  response  of 
nerve  and  muscle  to  the  galvanic  current  at  the  end  of  two  or  three 
weeks,  and  there  is  no  increased  response  to  galvanism,  no  alteration 
in  the  progression  of  the  poles,  and  but  slight  alteration  in  the  char- 
acter of  the  muscular  movements  in  response  to  the  currents,  the 
prognosis  will  be  a  very  favorable  one;  whereas  the  opposite  of 
these  phenomena  would  be  of  very  unfavorable  augury.  Between 
these  two  extremes  there  are  all  grades.  Even  in  some  cases,  as  I 
have  repeatedly  seen,  there  may  be  an  excellent  return  of  motor 
power  in  a  nerve  and  in  a  muscle  which  do  not  yet  respond  in  a 
perfectly  normal  way  to  galvanism  and  faradism. 

In  all  cases  where  reaction  of  degeneration  is  found,  either  complete 
or  partial,  it  indicates  disease  in  the  nerve  and  in  the  muscle  such 
as  is  described  in  neuritis,  although  the  neuro-muscular  alteration 
may  be  of  central  origin.  It  must  be  remembered,  however,  that 
there  are  certain  diseases  of  the  muscles,  as  in  pseudo-hypertrophic 
muscular  paralysis,  in  which  there  is  scarcely  any  alteration  to 
galvanism  and  faradism. 
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CHART  OF  THE  MOTOR  POINTS  OP  THE  DIFPBREl 
REGIONS  OF  THE  BODY. 

Fla,  82. 


A  diagmm  of  the  motor  polntu  of  the  face,  ibinrltig  the  posltloa  of  tbe  eledrodee  durLojr 
^lectrlzatiou  of  apeclal  muscles  And  nerves.  Tbe  anode  k  supposed  to  be  pUoed  ^n  the 
maatoid   fossa,  i^nd   the  cathode  in  tbe  part   indicated   upoti  Ibe  dlE^T&m.     (Prom  Von 

1.  Ooclpito-fhji  I  tails  (ant.  belly  K  2.  Cormg&tnr  superdliL  S.  Ocdpito-fronlAlh  (post.ljelly). 
I.  Orbicularis  iHilpebrttnim.  5,  ReCnhens  et  attolleos  an  rem.  6,  PyramidallB  nasi.  7.  Fladat 
nerve.  B,  Lev.  lab.  miyK  et  alie  niui.  9,  Deep  posterior  auricubir  branch  of  facial  neire. 
la  Lev.  iab.  sup<  propr.  II.  Stylr>'hyoid.  12.  Dilator  naris  ant.  13.  Digastric.  14.  DU&tor 
narlB  post.  15.  Buccal  branches  of  fitclal  nerve.  16.  Zygomat.  minor.  IT.  Subcutaneous 
branch  of  Inferior  mailllary  nerve.  18.  Zygomat.  m^jor.  19.  Splenius  eapitli.  20.  Orbicu- 
laris oris.  2U  External  branch  of  spinal  acoessory  nerve.  22.  Branch  of  levator  menti  and 
dep.  ang,  oris.  23.  Stemi>niastoid.  24*  Levator  mentl.  2.5.  Steruo-maHtold.  26.  Dep.  ] 
infer.  *J7.  Levator  an gu I i  sitapii lie.  28.  Dep.  ang.  oris  29.  Phrenic  nerve.  80.  Sabcub 
nerves  of  neck.  31.  Poatcrior  thorttcie  nerve  to  rhomboid  umsclea.  32.  Stemo-hyold.  33. 
cuinflex  nerve.  34.  Omo-hyold.  35.  Posterior  thomcic  nerve  to  serratus  magntu.  36. 
thyroJd.  37.  Branch  of  brachial  plexus.  ;i8.  Branch  for  platyanm.  40.  Stemo-byold*  42.4 
hyold.    44«  46.  Nenree  to  pectoral  muscles. 


Senuius  nuigDnB. 


tntercoetal  nerves. 


kbilniDlriia, 


2  4  6^  K>  12 

DiftSnun  of  the  motor  potnts  of  the  arm,  under  eide.    (From  VoM  ZiEMasKM.) 
11.  M umilo-ontaoeoiu  nerTe,    2,  Mu£cu!cK:(itADeOTii  nerra    3.  Bicepe.    4.  Internal  ueire  of 
pt,    6,  llAdian  nerve,     S.  BmcbiAlis  &ntlcu9.     10.  Ulnar  nerve.    12.  firanch  of  mediae 
9  lo  Die  pnniAtor  teres, 

6  ft  I        S      i 


"inter  aide,    (From  Von  Zikmsskn.) 
^Iiiml  nerve,    :i  Brarhiiihs  andcuB.    4.  Sapinator 
6,  Exten^ior  eiir|>i  radmilK  brevior. 
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Fir,.  86. 


Fig.  87. 


r  1 

11 

20- 

2 

18 

[3 

15 

17 

1» 

Motor  points  of  forearm,  inner  surface.  Motor  points  of  forearm,  outer  surfitce. 

(From  VoN  Ziemssen.) 
Fig.  86.— 1.  Flexor  carpi  radialis.  2.  Branch  of  the  median  nerve  lor  the  pronator  teres.  S. 
Flexor  profundus  digitorum.  4.  Palmaris  longus.  5.  Flexor  subllmis  digitorum.  6.  Flexor 
carpi  ulnaris.  7.  Flexor  longus  pollicis.  8.  Flexor  sublimis  digitorum  (middle  and  ring 
fingers).  9,  Median  nerve.  10.  Ulnar  nerve.  11.  Abductor  pollicis.  12.  Flexor  subllmis  digi- 
torum (index  and  little  finger).  13.  Opponens  pollicis.  14.  Deep  branch  of  ulnar  nerve.  15. 
Flexor  brevis  pollicis.  16.  Palmaris  brevls.  17.  Adductor  pollicis.  18.  Adductor  minimi 
diglti.  19.  Lumbricalis  (first).  20.  Flexor  brevis  minimi  digiti.  22.  Opponens  minimi  digiti. 
24.  Lumbricales  (second,  third,  and  fourth). 


Fig.  87.— Extensor  carpi  ulnaris.  2.  Supinator  longus.  3.  Extensor  minimi  digiti.  4.  Ex- 
tensor carpi  radialis  longior.  5.  Extensor  indicis.  6.  Extensor  carpi  radialis  brevior.  7.  Ex- 
tensor secundi  internodii  pollicis.  8.  Extensor  communis  digitorum.  9.  Abductor  minimi 
digiti.  10.  Extensor  indicis.  11.  Dorsal  interosseus  (fourth).  12.  Extensor  indicis  and  extentior 
ossis  metacarpi  pollicis.  14.  Extensor  ossis  metacarpi  pollicis.  16.  Extensor  primi  internodii 
pollicis.    IS.  Flexor  longus  ix)llicis.    20.  I>orsal  interossei. 


ELECTRICITY. 


133 


Fig.  88. 


Fk;.  89. 


Motor  polDtg  of  thigh,  anterior  surfaoe. 


Posterior  surfkcc. 


(From  Von  Ziemsben.) 

Flo.  88.-1.  Teosor  vaginee  fbmoris  (branch  of  superior  gluteal  nerve).  2.  Anterior  crural 
nenre.  8.  Tensor  yagins  femoris  (branch  of  crural  nerve).  4.  Obturator  nerve.  5.  Rectua 
femorlB.  6.  Sartorlus.  7.  Vastus  extemus.  8.  Adductor  longus.  9.  Vastus  extemna.  10. 
Branch  of  crural  nerve  to  quadriceps  extensor  cruris.  12.  Crureus.  14.  Branch  of  crural  nerve 
to  vastus  extemus. 


Fio.  89.— 1.  Adductor  magnus.  2.  Inferior  gluteal  nerve  for  gluteus  maximus.  8.  Semi- 
tendlnoaos.  4.  Great  sciatic  nerve.  5.  Semi-membranosus.  6.  Long  head  of  biceps.  7.  Gas- 
trocnemius (internal  head).  8.  Short  head  of  biceps.  10.  Posterior  tibial  nerve.  12.  Peroneal 
nerve.    14.  Gastrocnemius  (external  head).    16.  Soleus. 
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Pio.  90. 


FU..91, 


Motor  poml£  of  the  leg,  outer  side, 

(From  Von  Zimoixtf.) 


timer  ilde. 


Fig.  90.— 1.  Peroueal  nerve,  2.  Peroneua  longas.  S.  Oiwtrocnemins  {cxtenml  bead).  4* 
TlMalis  CLntieas.  5.  Soleos.  6.  Extensor  laugus  pollicifl.  7.  Extensor  commuiila  di^tonun 
lot&goi.  8.  Branch  of  {^rooeal  nerve  for  extensor  brevlB  dtgftoruin.  9.  Pemneal  bieriA.  lOi 
Donni  iDteroeseL  11.  eolene.  la.  Flexor  longus  poUIde.  lb.  Extene^^r  brevis  digitomm.  17. 
Abductor  minimi  dlgiti. 

TiO.  91.— I.  Gastrocnemius  Untenuil  hetu]).  2.  Soleus.  3.  Fkxor  communis  di^tomm 
loogos.    4.  Posterior  tibial  nerve.    5.  Abductor  polUcls. 


CHAPTER    III. 

MASSAGE. 

The  maoipulations  employed  in  massage  are  four  in  nmnber, 
namely : 

1.  Stroking; 

2.  Rubbing; 

3.  Squeezing: 

4.  Striking. 

The  stroking  should  be  in  the  direction  of  the  venous  current — i.  €., 
toward  the  heart.  It  is  done  by  varying  degrees  of  pressure  with  the 
flat  of  the  hand,  its  ulnar  or  radial  edge,  with  the  ball  of  the  thumb, 
with  the  base  of  the  hand,  and  with  the  thumb  and  forefinger,  either 
one  hand  being  used,  or  both,  as  when  one  completely  encircles  an 
extremity. 

Rubbing  is  with  the  dorsal  side  of  the  thumb  or  with  the  last 
phalanx  of  the  middle  three  fingers.  The  finger-tips  should  move 
in  small  circles  over  a  small  area,  but  the  direction  is  not  important. 

Squeezing  is  performed  by  grasping  the  tissues  between  the  thumb 
on  one  side  and  the  other  fingers  on  the  other,  bringing  the  fingers  of 
the  two  hands  closely  together,  and  making  a  series  of  pinchings  or 
kneadings.  The  tissues  may  be  lifted  somewhat  out  of  their  ordi- 
nary position  ;  or  the  one  hand  should  be  placed  on  the  outer  side  of 
a  limb  and  the  other  on  the  inner,  and  all  the  tissues  raised  together 
aod  wound  around  tlie  bones,  as  it  were.  This  squeezing  calls  for 
a  good  deal  of  muscular  strength  and  practice. 

Striking  is  by  blows  given  by  the  flat  of  the  hand  at  its  ulnar 
edge,  by  the  tips  of  one  or  more  fingers,  by  the  dorsal  surface  of  the 
fingers  spread  apart,  or  by  the  side  of  the  fist. 

This  simple  division  of  the  manipulations  employed  in  massage  is 
quite  sufficient  for  all  practical  purposes.  The  technique,  however, 
has  been  refined  to  a  marvellous  degree,  and  some  of  the  refinements 
are  no  doubt  useful  in  massage  of  certain  delicate  organs,  but  what 
has  been  described  above  is  quite  sufficient  for  all  general  purposes. 

Of  these  different  methods,  stroking,  nibbiug,  and  squeezing  are 
the  ones  which  are  most  useful,  and  should  be  generally  employed  in 
cases  of  nervous  and  mental  disease.  Striking  is  seldom  necessary. 
AVhen  the  massage  is  general  it  should  be  begun  at  one  foot.  This 
should  be  grasped  with  both  hands  and  treated  with  squeezing  and 
rubbing,  at  the  same  time  that  the  thumbs  are  pressed  into  the  de- 
pressions between  the  btmes.  The  leg  should  then  be  stroked  and 
rubbed  with  a  long,  rubbing  motion,  and  the  different  groups  of 
muscles  should  be  squeezed  or  kneaded,  and  then  the  leg  should  be 
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given  a  final  stroking  all  over.  The  thigh  should  be  treated  in  a 
similar  manner,  and  then  the  lower  extremity.  The  massage  should 
next  be  applied  to  the  back  in  the  same  manner,  and  the  chest 
after  that.  In  treating  the  abdomen  the  procedure  should  be  as 
follows :  The  patient  should  raise  his  head  slightly,  bend  his  l^s, 
breathe  freely,  and  relax  the  abdominal  muscles — which  latter, 
by  the  way,  will  oAbu  need  some  little  practice.  The  masseur 
should  then  place  the  tips  of  the  middle  three  fingers,  held  closely 
together,  upon  the  abdominal  wall,  and  rub  in  small  circular  move- 
ments. The  stomach  can  be  reached  by  making  these  manipulations 
in  the  gastric  and  left  hypochondriac  regions;  the  large  intestine  by 
beginning  at  the  oecum,  following  the  ascending  and  descending  por- 
tions of  the  colon  and  the  sigmoid  flexure  down  to  the  symphysis 
pubis;  and  the  small  intestine  by  similar  movements  in  the  um- 
bilical and  lumbar  regions.  The  upper  extremities  should  then  be 
gone  over  in  the  same  manner  as  that  in  which  the  lower  has  been 
treated. 

Simple  as  these  manipulations  seem,  it  yet  requires  considerable 
practice  to  do   them   properly.      In   all  cases  the  limb  should  be 

Eut  in  such  a  position  as  to  relax  the  muscles,  which  can  be  done 
y  anybody  endowed  with  oi-dinary  intelligence.  Certain  physical 
qualifications  are  necessary  in  the  person  giving  massage.  He 
or  she  must,  for  example,  have  a  certain  amount  of  physical 
strength  so  that  they  can  make  the  squeezings  with  sufficient  force, 
in  order,  on  the  one  hand,  to  manipulate  the  squeezed  tissue  properly, 
and,  on  the  other,  to  do  it  with  a  steady,  strong  muscular  movement 
that  will  not  be  painful.  The  movements  of  the  masseur  or  masseuse 
should  under  no  circumstances  be  painful.  Then,  too,  a  dry  and 
firm  hand  is  an  absolute  requisite  for  a  masseur  or  a  masseuse.  Some 
authors  advise  the  use  of  some  oleaginous  substance  wherewith  to 
anoint  the  skin,  but  this  is  never  necessary  unless  it  is  desired  to  make 
use  of  this  unguent  for  purposes  of  nutrition.  Firm  hands,  steady 
movements,  and  practice  make  a  fat  of  any  kind  upon  the  skin 
totally  unnecessary,  and  it  is  only  uncleanly.  There  is  no  doubt 
whatever  but  what  the  general  circulation  and  the  temperature  ot 
tissues  can  be  greatly  increased  by  massage,  and  also  that  the  strength 
of  the  muscles  can  l)e  increased  to  a  degree  only  short  of  that  of  actual 
volitional  exercise.  In  cases  of  individuals  who  for  various  causes 
are  unable  to  use  their  muscles,  or  in  others  who  are  necessarily  con- 
fiual  to  their  room  or  to  bed,  massage  is  an  invaluable  therapeutic 
agent.  The  great  difficulty  about  it  is  that  there  are  very  few  per- 
sons expert  in  the  jxiving  of  it.  For  several  years  I  almost  aban- 
doned its  use  for  this  reason,  and  it  has  only  been  since  I  have  kept 
in  my  employ  a  masseur  and  a  masseuse  that  I  have  been  able  to 
rely  upon  it.  In  some  few  instan(»es  I  have  known  of  physicians 
instructing  some  nurse  so  as  to  obtain  very  cnxlitable  i-esults. 

In  no  instance  should  massacre  he  boj^un  at  l)edtime,  because  there 
are  many  people  for  whom  the  first  manipulation  means  an  absolutely 
sleepless  night.  In  most  cases,  however,  they  socm  become  accus- 
tomed to  it  at  any  hour.    The  first  manipulation  should  never  extend 
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beyond  a  half-hour,  and  then  as  the  patient  becomes  accustomed  to 
it,  and  he  has  a  beneficial  result,  the  time  should  be  lengthened 
to  forty-five  minutes,  and  finally  to  an  hour.  The  patient  should 
always  lie  in  bed  for  an  hour  after  the  massage,  and  even  longer 
where  there  is  much  weakness. 

The  directions  for  the  use  of  massage  in  individual  diseases  will 
be  given  in  the  different  chapters. 


PART  II. 
NERVOUS  DISEASES 


CHAPTER    I. 

LOCALIZATION  OF  LESIONS  IN  THE  CEREBRUM.  CEREBELLUM, 
AND  SPINAL  CORD. 

The  diagnoses  of  the  different  lesions  of  the  brain  and  spinal  cord 
are  treated  of  in  their  proper  chapters  in  this  book,  but  I  propose  to 
outline  briefly  the  localization  of  them  in  this  chapter,  so  as  to  ob- 
viate the  necessity  for  repetition. 

LOCALIZATION  OF  OOBTIOAL  LESIONS. 

As  we  have  seen,  the  centres  which  have  so  far  been  localized  in 
the  cortex  are  the  motor  areas,  the  centres  for  vision,  word-deafness, 
word-blindness,  motor  aphasia,  and  aphasia  of  interrupted  conduction, 
and  possibly  also  the  centres  for  agraphia  and  the  muscular  sense, 
pain,  and  touch. 

THE  MOTOR  AREA. 

The  lesions  of  the  motor  area  usually  produce  mouoplegic  paral- 
ysis ;  i.  e,y  they  affect  one  limb  or  a  group  of  muscles.  It  is  very 
important,  from  a  diagnostic  point  of  view,  that  this  fact  should  be 
remembered.  The  reason  for  it  is  very  apparent.  The  centre  for 
the  leg  is  contained,  as  has  been  said,  iu  the  upper  fourth  of  the  motor 
area,  that  for  the  arm  in  the  middle  two  fourths,  and  that  for  the  mus- 
cles of  the  head  and  face  iu  the  lower  fourth,  whilst  the  centre  of  the 
motor  mechanism  of  speech  is  to  be  found  in  the  third  frontal  convo- 
lution. These  different  centres  are  therefore  spread  over  a  consider- 
able area  of  the  cortex,  and  in  order  that  they  should  all  be  im- 
plicated by  one  cortical  lesion,  this  would  have  to  extend  over  the 
ascending  parietal  and  frontal  convolutions  and  over  the  third  frontal. 
As  the  nerve-fibres,  however,  pass  from  these  various  centres  toward 
the  base  of  the  brain,  they  must  be  converged  into  the  narrowed 
strait  of  the  internal  capsule,  as  is  seen  in  Fig.  81,  and,  packed 
together  in  this  narrow  inlet,  they  can  be  caught  by  a  very  small 
lesion,  such  as  may  be  due  to  a  pin-head  hemorrhage  from  the 
bursting  of  a  capillary  bloodvessel.     Besides  producing  monoplegic 
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paralysis^  the  lesions  of  the  motor  area  have  a  tendency  to  cause 
convulsion,  which  is  either  localized  throughout  the  entire  limb  that 
has  been  or  is  to  be  paralyzed,  or  else  the  convulsion  starts  in  this, 
and,  after  being  confined  to  it  for  a  distinct  though  short  period, 
extends  to  the  other  members  of  the  same  side,  or  may  even  become 
generalized.  It  has  been  asserted  that  when  a  convulsion  due  to 
cortical  disease  begins  in  one  limb,  this  is  always  evidence  that  the 
lesion  is  iu  the  cortical  centre  of  this  limb,  although  the  convulsion 
may  extend  to  the  other  extremity  or  to  other  muscles.  This  so- 
called  primary  convulsion  has  been  called  by  S^uin  the  signal- 
symptom.  But  it  is  not  always  proof  that  the  centre  of  the 
convulsed  limb  is  alone  affected,  for  in  some  cases  in  which  several 
centres  are  affected  by  a  lesion  the  convulsion  will  commence  in 
one  of  them  and  then  extend  to  the  others.  Nevertheless,  when 
the  convulsion  has  been  for  weeks  or  months  confined  to  one  limb, 
and  is  evidently  due  to  cortical  disease,  it  is  almost  invariably  the 
case  that  the  centre  of  the  limb  primarily  convulsed  was  the  first 
one  attacked  by  the  lesion.  It  was  for  some  time  supposed  that  loss 
of  consciousness,  with  a  more  or  less  localized  convulsion,  preceded 
or  followed  by  monoplegic  paralysis,  was  diagnostic  of  a  cortical 
lesion  as  distinct  from  a  subcortical  lesion ;  but  this  has  been  proven 
by  further  cases  of  ray  own  not  to  be  a  reliable  criterion,  as  some 
cases  of  cortical  lesion  may  be  attended  by  no  loss  of  consciousness, 
whilst  some  cases  of  subcortical  lesion  are.  The  diagnosis,  there- 
fore, of  a  cortical  lesion  of  the  motor  area  is  to  be  made  mainly  by 
means  of  the  presence  of  a  monoplegic  paralysis,  with  or  without 
monoplegic  convulsion,  and  exclusion  of  subcortical  areas. 

CORTICAL  CENTRE  OF  VISION. 

As  we  have  already  seen  (Fig.  39  and  Plate  I.),  the  cortical  centre 
of  vision  is  in  the  cuneus  and  the  adjacent  occipital  convolutions;  and 
the  defect  of  sight  produced  by  the  lesion  in  this  centre  is  that  which 
is  known  as  hemianopsia.  We  shall  have  occasion  to  examine  sub- 
cortical lesions  also  capable  of  producing  hemianopsia. 

CORTICAL  CENTRE  OF  WORD-BLINDNESS. 

This,  as  we  have  seen  (Plate  I.),  is  supposed  to  be  located  in  the 
angular  gyrus,  although  there  is  still  some  doubt  about  the  matter. 

CENTRE  OF  WORD-DEAFNESS. 

Recent  cases  by  Mills  have  demonstrated  that  this  peculiar  lesion 
is  located  more  particularly  in  the  rear  ends  of  the  first  and  second 
temporal  convolutions,  so  that  we  can  readily  understand  why  it  is 
that  word-deafness  is  so  often  associated  with  word-blindness. 

CENTRE  OF  AGRAPHIA. 

As  has  already  been  stated,  agraphia  is  an  inability  to  write,  al- 
though there  may  be  no  paralysis  of  the  hand,  no  loss  of  the  memory 
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of  words,  no  word-bliiidness,  and  no  hemianopsia.  Its  centre  is  not 
positively  known,  but  is  supposed  to  l>e  in  the  posterior  portion  of 
the  second  frontal  convolotion. 


I 


CORTICAL  CENTRE  OF  APHASIA. 

When  tlie  third  frontal  eon  volution  is  aflet-ted,  the  patient  suffers 
from  what  used  to  l>e  knowu  as  ataxic  aphakia,  but  what  has  riH^t*ntlr 
been  termed  motor  ajiliuMia — ?'.  r*,  the  patient  understands^  perfeetlt 
well  the  meaning  of  wards  and  can  recoUeet  them  well  enoughj  buy 
he  cannot  pronounce  them  properly*  When  the  island  of  Keil  is 
affeeted  there  is  wliat  is  knawn  as  aphasia  of  oonduction— /\  *\,  the 
{mtieut  utters  words  entirely  unlike  those  wliieh  he  had  intemled  to 
speak,  and,  l>eing  thus  unable  to  express  lu"mself  with  the  words 
which  he  had  desired  to  use,  seemingly  gives  vent  to  gibberish. 

A  sharp  distinction  must  be  made  between  four  varieties  of  defect 
of  expression — ^namely,  motor  or  ataxic  apliasia^  aptiasia  of  conduc- 
tion, word-tieafness,  and  agraphia.  The  patient  who  has  motor  or 
ataxic  aphasia  can  remember  words  perfectly  well,  as  is  evident  by 
his  being  able  to  write  them,  being  able  tn  express  his  appret-^iation 
of  their  meaning  in  writing,  and  by  being  able  to  make  some  defective 
attempt  at  the  pronunciation  of  tliem.  Tlie  patieut  wlio  has  aphasia 
of  conduction  can  also  appreciate  the  meaning  of  wordt^  perfectly 
well,  as  is  shown  by  his  being  told  to  do  a  certain  thing  and  his  ])er- 
formanoe  of  the  act  in  a  perfectly  intelligent  manner;  and  he  can 
aho  write  the  wonls  which  are  given  to  liim,  but  lie  cannot  make 
even  a  defective  attempt  at  the  pronunciation  of  them,  but  simply 
utters  some  word  that  has  no  relevancy.  The  ]mtient  w^ho  has  wonf- 
deafness  can  pronounce  a  word  perfectly  well^  and  repeat  it  when  it 
is  pronounced  by  anotheri  so  that  he  has  evident iy  no  defect  in  the 
mechanism  of  speech  ;  and  he  can  also  write  the  word  which  he  is 
told  to  write,  showing  that  there  is  no  fanlt  in  the  mechauism  neces- 
sary to  writing;  but  he  does  not  understand  the  meaning  of  the  wortl 
which  he  repeats.  You  can  say  to  him,  for  example^  **This  is  your 
watch/'  and  he  will  rei}eat  tlie  word  *^  watcti,*'  and  will  also  write  it; 
but  if  asked  the  meaning  of  it,  not  only  will  his  facial  expression 
evidence  that  he  does  not  know  what  it  means,  but  lie  will  confess,  if 
he  is  intelligent,  that  he  does  not  know  the  meaning  of**  watch/'  If, 
however,  he  is  shown  tlie  watch,  and  often  when  he  has  written  the 
word  "  watch,'*  his  fatie  will  brighten  up  with  a  look  of  intelligence^ 
and  he  will  tell  you  that  he  knows  wiiat  you  mean ;  in  otiier  words, 
through  the  sense  of  sight  he  lias  gaiuiil  a  comprehension  of  the 
meaning  of  the  word  by  seeing  the  article.  He  ran  also  gain  an  idea 
of  the  meaning  of  the  word  by  other  senses  than  sight,  as  by  the 
sense  of  touch  in  feeling  the  watch,  or  the  sense  of  smell  in  smelling 
a  flower,  or  tlie  sense  of  taste  in  titsting  an  object,  or  by  the  muscular 
sense,  when  be  is  asked  the  niL'aning  of  the  word  ^*  forefinger,"  aud 
yon  move  his  forefinger,  or  l>y  the  sense  of  pain  when  you  ask  him 
the  meaning  of  the  word  **  pin/'  and  then  prick  him  with  one. 
Finally,   when    a  i_>atient  has  agraphia   he   is   not   able  to  write, 
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Cortlcftl  eentrea  aail  suboorticai  nerve- 
Btmnds  leaaiiie  up  to  them. 


are  generally  obliged  to  seek  aid  from  cl  Id  teal  facts  as  well  as  ana- 
tomical  ones.  Thus,  if  there  is  a  monoplegie  paralysis  and  convul- 
sion  at  the  start,  and  this  paralysis 
and  convulsion  remain  monoplegic 
thmugh  months,  there  is  a  greater 
ptobamlity  of  the  lesion  being  cortical 
tfaan  of  its  being  subcortical,  for  the 
reBBcm  that  there  would  lie  more 
sjpaoe  in  the  cortex  for  the  lesion  to 
develop  and  affect  only  one  limb  than 
there  would  be  in  the  centrum  ovale. 
Again  p  if  the  diagnosis  of  a  titnior 
can  be  made,  and  the  symptom  is  a 
paralysis  or  convulsion  which  has 
remained  monoplegic  for  months^  tlie 
probability  is  greatest  of  the  lesiim 
in  tbe  cortex,  because  a  tumor  in  the- 
oentrnm  ovale  would  be  likely  to  im- 
plicate nerve-fibres  from  other  centres 
more  ouickly  in  its  growth.  Again, 
if  the  lesion  has  been  a  trauma  of  the 
akull,  the  probability  is  greatest  of  the 
trauma  having  impinged  upon  the 
cortex  rather  than  upon  the  subct>rtical  regions.  Again,  if  a  diagnosis 
has  been  made  of  a  meningitis,  it  is  tx^rtain  that  the  cortex  would  be 
affected  by  the  meningitis  long  f^fore  the  subcortical  tissue  was  impli- 
oated.  Again,  if  a  diagnosis  can  lje  made  of  an  arterial  lesion,  as  in  a 
condition  of  general  endarteritis  with  attendant  atiieroma  or  embolism, 
the  probabilities  are  far  greater  of  the  centrum  ovale  being  impli- 
cateo^  because  the  vessels  from  the  pia  mater  inosculate  freely  in  the 
oorteiXf  whilst  the  8ul:M?ortical  matter  is  fed  with  relative  sparseness 
fay  long,  straight  arterial  branches  dipping  down  into  it.  (Fig,  93.) 
When,  however,  the  paralysis  is  not  monoplegic,  as  when  both  limbs 
on  the  same  side  are  affected,  or  when  there  is  an  affection  of  several 
limbSj  or  of  the  muscles  of  the  head  and  trunk  with  coincident 
aphasia,  it  may  be  a  very  difficult  matter  to  nuikc  the  diagnosis 
be  ween  a  cortitral  and  suix*ortical  l<»sit*n,  and  in  most  cases  it  is 
alniost  imjjossible-     To  sum  up,  therefore: 

1*  A  cortical  lesion  is  most  probable  when  one  centre  alone  is  af- 
fected, and  remains  affected.  Thus,  if  there  should  l>e  paralysis  of 
one  arm,  with  or  without  convulsion  limited  to  that  one  arm  or 
starting  in  it,  the  probability  would  Ije  exceedingly  great  that  there 
was  a  lesion  in  the  middle  two  fourths  of  the  motor  area.  Sn,  also, 
when  there  are  paralysis  and  convulsion  of  one  leg,  or  of  the  muscles 
of  the  head  and  faoe,  or  aphasia  alone,  or  word-deafness  alone,  or 
agraphia  alone,  or  hemianopsia  alone,  it  would  be  extremely  probable 
that  the  lesion  was  cortical  in  the  respective  centre.  If,  moreover, 
there  should  be  a  paralysis  of  a  few  muscles  in  one  limb,  as  of  the 
thumby  and  this  paralysis  should  remain  for  some  time  before  other 
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symptoms  supervened,  the  probability  would  pass  into  oertainty  of 
there  being  a  cortical  lesion. 

2,  A  cortical  lesion  would  be  rather  more  probable  than  a  subcor- 
tical one  when  there  were  persistent  attacks  of  loss  of  consciousnesflJ 
with  the  localized  symptoms,  although,  as  I  have  said,  the  weight  ta\ 
be  attached  to  this  loss  of  consciousness  is  rather  problematical. 


Ulstilbutlon  of  Arteries  to  gray  and  wtiite  mntier.    (DumT,) 
1, 1*  M«duliAry  bmDches  thlssIh?  directly  through  the  gmy  matter  U>  the  white  matter,  and 
tben  tenttinatiiig  in  bmnehes  tbat  do  not  anaBtomosu  with  their  neighbors  ("termln&l  txfj^ 
Tim").   I.  Medullary  aiteriea  in  the  f ulcus betireeti  two  ootivoliiUotu,  2,  2,  Cortical  &tteiiea.  J 

3,  A  cortical  lesion  is  most  probable  when  one  centre  is  affected 
fii'st,  and  then,  a  distinct  interval  of  time  having  elapsed,  another 
centre  is  aftoetcd,  and  still  more  if  there  is  a  progi'ession  of  symp- 
toms to  a  third  centre,  and  so  on*  But  this  must  be  ncvertlieless 
taken  into  eousidemtioo :  If  centres  are  closely  jipproxi mated,  as  are 
those  of  the  arm  and  leg,  tlie  head  and  ncc*k,  and  those  of  motor 
aphasia  and  aphasia  of  conduction,  the  subcortical  nerve-strands 
from  thi»se  centres  are  also  close  together,  so  that  a  growing  lesion 
could  readily  extend  subcortical ly  as  well  as  cortit^Uy,  But  it 
centres  as  far  apart  as  those  for  the  leg  and  heniiauopsia  should  he 
affected  in  progression,  it  would  then  he  most  probable  that  the 
lesion  in  both  cases  was  in  the  cortex,  and  multiple,  because  it 
would  be  impossible  to  concei%^e  of  a  subcortical  lesion  that  should 
extend  from  beneath  the  upper  third  of  the  motor  area  away  back 
to  just  l>enpath  the  occipital  lobe  without  causing  enormous  general 
symptoms,  not  only  of  iraplication  of  the  whole  cerebrum  from  such 
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a  lai^  lesion^  but  also  from  impatrmeDt  of  various  nerve-ceutres 
between  the  two  main  ones  winch  we  have  nanial. 

4,  Meoingitis  and  traumata  are  more  likely  to  atfect  the  cortex 
than  the  ceotrum  ovale. 

5,  Tumors  are  somewhat  less  likely  to  affect  the  centrom  ovale 
than  the  cortex,  although  sulx-ortii?al  tumors  are  found  often  enough 
to  prevent  this  fact  from  beioo;  conclusive, 

6,  Cortical  tumoi's  and  menirii^itis,  so  far  as  we  now  know,  are 
alone  r-ajmble  of  causing  a  distinct  rise  of  cei-ebral  temperature,  as 
indicated  by  my  cerebral  thermometry.  This  tact,  it  should  l>e  borne 
in  mind,  has  only  the  positive  value  of  making  a  distinct  rise  ot 
cerebral  temperature  probably  indicative  of  a  tumor  or  meningitis, 
bat,  conversely*  tlie  absence  of  rise  of  cerebral  tempemturc  is  of  no 
value  for  or  against. 

This  diflSculty  of  diagnosis  between  a  cortical  and  a  sulx-ortical 
lesion  is  of  very  great  importance  to  the  surgeon.  In  any  case 
in  which  it  cannot  l^e  made  many  a  sore  disappointment  will  be 
avoided  by  carefully  explaining  to  the  patient  and  the  friends  the 
uncertainty  of  the  localization  of  the  lesion.  To  this  difficulty  should 
be  added  the  further  one  of  finding  the  exact  site  of  a  lesiou  in  the 
centrum  ovale,  even  when  it  has  been  localizetl  there.  This,  however, 
will  be  dwelt  upon  fullv  in  the  chapter  upon  intra-cranial  growths 
(Chap,  VII). 

LESIONS  OF  THE  nfTERNAL  CAPSULE, 

Lesions  of  the  internal  capsule  are  almost  invariably  due  to  arterial 
trouble,  either  of  the  nature  of  endarteritis,  emlwlism,  or  tlirombosis. 
In  Fig.  55  it  has  been  shtiwn  how  the  terminal  arterioles  coming  off 
from  the  Sylvian  artery  supply  the  internal  capsule.  At  page  5y, 
the  location  of  the  different  nerve-strands  in  the  internal  capsule  has 
been  described.  Just  l)ehind  the  knee  or  genu  (Fig.  35)  lie  tlie  fibres 
from  the  uiotor  art*a,  the  so-called  pyramidal  tmct  Immediately  in 
front  of  them  run  the  nerve-st rands  from  the  facial  and  liypoglossus 
centres,  which  probably  are  situated,  as  we  have  sw^n  iu  Plate  I,,  in 
the  lower  portion  of  the  ascending  frontal  convolution.  Behind  the 
pyramidal  tract  in  the  posterior  tliird  of  this  [X)rtion  of  the  internal 
capsule  run  the  sens<jry  fibres,  which  are  on  their  way  to  (he  teg- 
mentum. Back  of  the  sensory  fil)i"es  are  the  optic- nerve  fibres 
coming  in  from  the  occipital  lobe.  Somewhere  in  this  region  are  also 
fibres  from  the  temporal  lobes  to  the  auditory  nucleijand  others  from 
the  olfactory  IoIk's.  Resides  the^se  main  motor  and  sensory  fibres  there 
are  other  short  ones  whose  existence  we  know  of  anatomically j  the 
lesions  of  which  pnxtuce  symptoms  that  are  not  known  to  us. 
Anteriorly  to  the  knee  or  genu,  there  are  fibres  from  the  frontal  lobe 
CO  the  jKjns,  and  from  the  cortex  to  the  optic  thalamus  ;  whilst  in 
the  pogfterior  or  sensory  portion  of  the  internal  ciipsule,  Ijehind  the 
genu,  are  fibres  to  the  optic  thalamus  that  are  probably  sensory,  and 
from  the  temporo-occipital  cortex  to  the  pons.  Lesions,  therefore,  of 
the  internal  capsule  produce  either  nKJtur  or  sensory  symptoms,  or 
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commingled  motor  and  sensory  symptoms.  In  the  majority  of  cases, 
however,  the  symptoms  are  motor  and  but  slightly  sensory,  and  the 
portion  of  the  internal  capsule  affected  is  that  supplied  by  the  lenticulo- 
striated  artery.  (Fig.  55.)  The  form  of  paralysis  is  hemiplegie ; 
1.6.,  paralysis  of  motion  or  sensation,  or  both,  most  frequently  motor 
alone,  of  the  upper  and  lower  extremity  and  of  the  lower  part  of  the 
face,  the  eyelids  and  eye-muscles  being  unafiPected.  (See  p.  85.)  The 
diagnosis  of  a  lesion  of  the  internal  capsule  is  readily  made.  As  has 
been  said,  the  paralysis  is  generally  motor  only,  though  sometimes  both 
motor  and  sensory;  the  onset  is  relatively  acute,  being  either  sadden 
or  extending  over  a  few  hours  or  a  day ;  and  in  the  vast  majority  of 
cases  the  lesion  is  one  due  to  some  arterial  trouble,  such  as  an  endar- 
teritis, embolism,  or  thrombosis.  The  lesion,  therefore,  occurs  mainlv 
in  certain  classes  of  individuals :  first,  those  who  have  the  chronic  end- 
arteritis of  middle  age,  associated  witli  general  atheroma,  hypertro- 
phied  heart,  and  chronic  degenerative  kidney  lesion ;  second,  those  who 
have  an  intracranial  syphilis  producing  syphilitic  endarteritis;  third, 
children  who  have  hemiplegia,  either  without  mental  defect  or  with 
very  slight  mental  impairment ;  fourth,  in  rare  cases  those  who  have 
a  premature  endarteritis  from  alcoholism  ;  fiflh,  those  who  have  the 
endarteritis  that  is  associated  with  nephritis.  Tumors  of  the  internal 
capsule  hardly  ever  occur,  and  traumata  impinging  only  upon  this 
narrow  strait  of  the  internal  capsule  are  equally  rare,  except  where 
there  is  existing  arterial  disease  that  renders  the  arterioles  excessively 
fragile. 

LESIONS  OF  THE  CORPUS  STBIATUM  AND  OPTIC  THALAMUS. 

These  cannot  be  diagnosed.  It  is  possible,  however,  that  the  re- 
cent localization  by  Ott  of  a  heat-centre  (see  p.  103)  in  the  optic  thala- 
mus will  be  the  means  of  our  making  a  diagnosis,  although  as  yet 
this  has  not  been  done,  and  this  centre  has  only  been  localized  in  the 
dog  and  the  rabbit. 

LESIONS  OF  THE  QUADRIGEMINAL  BODIES. 

As  has  been  seen  in  Figs.  36,  38,  40,  45,  and  48,  the  quadrigemi- 
nal  bodies  are  in  close  relation  to  the  optic-nerve  fibres,  to  the  teg- 
mentum, to  the  superior  and  middle  cerebellar  peduncles,  to  the  pineal 
gland,  to  the  pulvinar  of  the  optic  thalamus,  and  also  to  the  nuclei 
and  nerve-fibres  of  the  ocular  nerves.  It  can  well  be  seen,  there- 
fore, how  much  doubt  there  is  as  to  whether  the  symptoms  are  due 
to  lesions  alone  of  the  quadrigerainal  bodies  or  to  associated  lesion  of 
the  surrounding  structures.  Such  cases,  however,  as  have  so  far 
been  published,  some  twenty-five  in  number,  would  seem  to  show  that 
the  symptoms  are  :  first,  an  unsteady,  reeling  gait  appearing  early  in 
the  course  of  the  symptoms;  second,  ophthalmoplegia  of  the  muscles 
of  both  eyes,  but  not  quite  symmetrically,  nor  implicating  all  the 
muscles  in  equal  degree.  Nothnagel  l)elieves  that  the  reeling  gait  is 
due  to  the  quadrigeminal  lesion  alone,  as  several  cases  have  been 


II  which  the  cerebellar  pdiiiu'lefi  were  not  aftected.     Tims 
[tJ,  PoDtoppidau,  and  Fischer  Imve  report<jd  three  teases  of 
tumor  of  the  pineal  gland  ah>ne,  witli  pressure  upon  the  quadrigem- 
iDal  bodies,  whilst   ftla.^sat  has  reported  a  case  of  a  tumor  of  the 
pineal  glaud  in  whit'h  the  quadri^etninal  hmlies  were  not  compressed 
and  there  was  no  reeling  gait.     The  reeling  gait  is  like  that  of  cere- 
bellar lesion,  and  consists  of  a   stumbling   or   titubatioo  similar  to 
Uiat  of  a  drunken  man,  and  it  is  entirely  dissimilar  to  the  ataxia  of 
^tnotor  ataxia^  in  whieli  the  jmtient  walks  erectly,  but  brings  his 
Is  down  with  a  stamp  or  a  tendency  to  a  stamp,  and  the  upper 
tremities  are  not  affected  at  alL     The  {>eular  muscles  which  are 
i08t  prone  to  be  affected  are  those  supplied  by  the  third  pair,  although, 
as  has  been  already  statefl,  other  ocular  muscles  may  be  affected  so 
to  give  rise  to  an  ophthalmoplegia.    The  lesion  of  tfie  ocidar  muscles 
due  to  oorapression  or  extension  of  the  quadrigeminal  lesion  to  the 
luclei  and  nerve-fibres  of  tlie*x?ular  nerves.     As  has  been  said,  this 
htbalmoplc^ia  is  not  apt  to  be  complete  or  bilateral.     Thus,  when 
e  third  nerve  is  affectedj  it  is  generally  the  superior  and  inferior 
ti  which  are  paretic  or  paralyzed,  or  the  lateral  movement  of  the 
eye  may  \ye  abolished,  or  ptosis  may  be  the  most  marked  symptom ; 
and  although  ophthalmoplegia  occasionally  occurs^  it  is  seldom  as 
complete  as  when  the  nuclei  tliemselves  are  affecteil  (see  Progressive 
^  ~   '    Inioplegia).     Nystagmus  alone,  or  in  ooujunction  with  paral- 
f  ocular  muscles^raay  Oi«ur.     It  has  also  been  claimed  that  tlie 
*hlear  or  abducens  nerve  alone  can  l>e  atlceted.  and  it  was  at  one 
thought  that  this  was  a  diagnostic  symptom^  but  it  has  not  been 
lifoveu.     jfothnagel  has  recently  expressed  the  lyellef  that  lesions  of 
quadrigeminal  bodies  may  leave  the  vision  entirely  unimpaired, 
I  Id  making  this  statement  he  does  not  seem  to  have  taken  account 
any  other  ira|>airraent  of  sight  than  amblyopia  or  amaurosis^  the 
which  he  cites  do  not  seem  to  have  been  definitely  examined 
»r  hemianopsia,  and  in  other  ceases  he  admits  that  choked  disk  and 
"optic  neuritis  were  present  in  such  degree  as  to  make  it  impossible  to 
examine  thoroughly  the  visual  acuity  ;  moreover,  the  recent  experi- 
ments and  cases  of  von   ilonokow  ha%^e  proven  that  the  anterior 
quadrigeminal  bodies,  together  with  the  lateral  geniculate  body,  are 
ocmiiected  with  the  optic  nerve-filires.     Diagnosis  of  a  lesion  of  the 
quadrigeminal  bodies  may  therefore  be  made  by  means  of  the  reeling 
g&ii,  associated   with  ophthalmoplegia  or  isolate<l  paralysis  of  the 
trochlear  or  aMucens  nerve,  or  with  nystagmus,  and  also  by  the 
ibieiice  of  other  motor,  sensory,  or  vasomotor  symptoms.     I  think 
it  is  probable  tliat  tlie   future  will  show  that  hemianopsia  is  asso- 
(nUnl  with  these  symptoms,  egpe^nally  when  the  anterior  quadrigcm- 
W  iKxlies  are  implicated ;  and   it  must  not  lie  forgotten  that  the 
t>06terior   quadrigeminal   and   middle   geniculate  bodies  have  l>een 
sliowo  by  von  Monokow  ami  Spitzka  to  be  connectetl  with  hearing; 
wfocaa  has  Ix^^n  a  sign  of  lesion  in  tliis  region  in  a  numl>er  of  cases 
*ttaly«ed  by  Weinland,     Flechsig,  Bechterew,  Roller,  Mouokow,  and 
otiwra  have  claimed,  indeedj  that  a  portion  of  the  lateral  lemniecua 
ruimiag  to  the  posterior  quadrigeminal  bodies  contains  fibi'es  from 


148  NER  VO  US  DISEASES. 

the  cochlear  nerve;  but  Weinland  found  the  lateral  lemniscus  totally 
destroyed  on  the  side  opposite  the  deafness  and  the  diseased  quad- 
rigeminal  body. 

LESIONS  OF  THE  PONS. 

Hom^n,  Meyer,  and  Spitzka  have  carefully  studied  eases  of  lesion 
of  the  pons.  Of  these  three,  the  most  minutely  and  therefore  thor- 
oughly described  is  Spitzka's.  In  these  three  cases  the  age  was  forty- 
eight,  forty-eight,  and  fifty-eight,  respectively,  and  the  lesion  was  an 
arterio-sclerosis  causing  either  hemorrhages  or  softening.  It  must  be 
remembered  that,  as  has  been  shown  in  Figs.  36,  37,  38,  and  48,  the 
pons  is  a  very  complicated  structure,  containing  motor  and  sensory 
fibres  passing  from  the  cortex  down  to  the  spinal  cord,  as  well  as 
nerve-fibres  and  nerve-nuclei  of  the  different  cranial  nerves,  the  cere- 
bellar peduncles,  and  transverse  fibres  connecting  the  two  lobes  of  the 
cerebellum.  The  exact  lesions,  therefore,  will  vary  to  some  extent 
according  to  the  level  of  the  pons  that  is  aflFected,  but  these  three 
cases  of  Hom6n,  Meyer,  and  Spitzka,  together  with  the  knowledge 
gained  from  other  sources,  have  enabled  us  to  speak  with  some  cer- 
tainty of  the  main  diagnostic  symptoms.     In  the  former  there  were: 

1,  paralysis  of  the  tongue,  which  deviated  to  the  side  of  the  lesion; 

2,  hemianesthesia  of  the  opposite  side;  3,  constant  dizziness;  4,  ataxia 
of  the  limbs  of  the  opposite  side ;  5,  exaggerated  knee-jerk  of  the  oppo- 
site side ;  6,  diminution  of  cutaneous  reflex  of  the  opposite  side ;  7, 
subjective  sense  of  muscular  cramping  of  the  extremities  of  the  opposite 
side.  The  hemianaesthesia  consisted  of  impairment  of  touch,  t^pera- 
ture,  sense  of  weight,  and  muscular  sense — the  latter  to  a  slight  decree. 
The  ataxia  was  greater  on  closing  the  eyes,  but  was  not  increased  by 
placing  the  feet  close  together.  In  Meyer's  case  there  was  a  loss  of 
farad ic  excitability  of  nerve  and  muscle  in  the  face,  and  of  galvanic 
excitability  of  the  nerve  in  the  same  region.  Meyer's  case  had  also 
contracture,  muscular  atrophy,  and  trophic  disturbances  of  the  arm 
opposite  to  the  lesion.  In  Spitzka's  case  the  pupil  became  somewhat 
contracted  nearly  three  yt^rs  after  the  first  symptoms  appeared,  whilst 
in  Meyer's  case  the  pupil  was  unaffected ;  and  this  is  a  contradiction 
of  the  prevailing  view  that  a  lesion  of  the  pons  must  be  necessarily 
accompanied  by  a  contracted  pupil,  although  cases  do  occur  in  which 
there  may  be  myosis,  at  the  same  time  that  other  cases  have  been 
observed  in  which  they  have  been  found  dilated.  The  reaction  of 
the  pupils  to  light  is  an  equally  unreliable  symptom  for  purposes  of 
diagnosis.  The  lesion  in  Ilom^n's,  Meyer's,  and  Spitzka's  cases 
implicated  the  lemniscus,  and  in  Spitzka's  case  it  was  about  at  the 
level  that  is  figured  in  Figs.  42  ancl  43,  about  at  Lm  and  extending 
downward. 

I^esioiis  of  the  pons  may  l)e  diagnosed  by  the  following  symp- 
toms:  1,  paralysis  of  sensation  or  motion,  or  both,  of  the  side  of 
the  body  opposite  to  the  lesion  ;  2,  paralysis  of  the  trigeminal,  ab- 
ducens,  facial,  or  hypoo:l<)ssal  nerves,  and  possibly  also  of  the  auditory, 
all  upon  the  same  side  of  the  body  as  the  lesion ;  3,  vertigo;  4,  exag- 
gerated knee-jerk  on  the  side  of  the  body  opposite  tx)  the  lesion ; 
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i*e  sense  of  crampini^  of  the  extremitie.H  of  the  aide  of  the 
opposite  to  the  lesion  ;  6»  absence  of  mental  distorbaoces  ; 
7,  possibly  conjugate  deviation  of  the  eyeballs  and  head  towaixl  the 
side  of  the  lesion  ;  8,  difficulty  of  deglutition  and  articulation  ;  and, 
9,  ataxia  of  the  opposite  limbs.  As  we  have  ali'eady  seen,  the  pupil- 
lary a>n  traction  IS  an  unreliable  sign,  although  it  is  probably  of  value 
in  the  diagnosis  of  a  sudden  hemorrhage  into  the  pons,  when  it  has 
been  frequently  observwl  as  a  temporary  symptom.  If  disease  should 
be  situated  high  in  the  pons,  however,  near  where  the  erus  passes  into 
it,  there  would  be  a  unilatend  paralysis — L  e,^  the  cranial  nerves  and 
the  lin^ibs  would  l>e  affected  upon  the  same  aide,  oppos^ite  to  the  lesion. 
This  can  be  readily  understood  when  we  rememlx*r  that  the  nerve- 
fibres  from  the  different  cranial  nerves  have  here  reached  the  side 
upon  which  they  are  going  up  to  the  eortex,  just  as  they  have  in  the 
internal  capsule.     (Figs.  36  and  46») 

LESIONS  OF  THE  MEDULLA  OBLONGATA. 

Lesions  of  the  medulla  oblongata  assume  either  the  form  of  pro- 
ive  ophthalmoplegia  or  labio-glossodaryngeal  paralysis,  which 
treated  of  in  separate  chapters.  Lesions  of  the  individual  nerve- 
nuclei  are  difficult  to  diagnosticate,  unless  symptoms  of  impairment 
of  a  cranial  nerve  are  observed  in  the  coui*se  of  one  of  these  symptora- 
grx>uj>«*,  or  of  a  progressive  muscular  atrophy. 

LESIONS  OP  THE  OEBEBELLtTM  AHX»  ITS  FEBUNCLES, 

The  diagnosis  of  c^ret)el]ar  legions  is  a  very  difficult  matter.     It 
was  formerly  supposed  that  a  swaying,  staggering  gait  was  pathogno- 
monic, but  since  it  has  l>een  i^liown  to  be  pi-esent  iu  the  two  care- 
fully observed  cases  of  pons  lesion  recorded  by  Spitzka  and  Meyer, 
this  view  is  no  longer  tenable.     When,  however,  to  the  staggering, 
swaying  gait  there  is  added  a  marked  tendency  to  staggering  j}er- 
sistently  in  one  particular  direction,  this  would  l>e  indicative  of  lesion 
of  the  cerebellar  peduncles*  and  therefore  the  probability  of  a  coinci- 
deot  cerebellar  lesion  would  become  stronger.     These  movements  in 
cme  particular  direction  may  c^usist  in   staggering  to  one  side,  or 
backward,  or  forward,  or  in  a  semi-rotaiy  movement  around  a  circle. 
|A  |)eeuHar  condition  of  the  eyes  was  observett  in  one  case  of  Monat's: 
ftliey  were  motionless,  and  one  looked  downward  and  outward,  the 
ntber  upward  and  inward.     In  three  cases  of  my  own  I  have  also 
ved  a  symptom  to  which  I  have  seen  no  allusion^  namely,  a  pecu- 
ly  tight  drawing  of  the  sciilp  over  the  skull  during  the  paroxysms 
of  headache  and  dizziness.     Many  cases  of  disease  of  the  cerebellum 
and  its  (>eduncles  have  been  latent  so  far  as  regards  symptoms.     It 
•Bf  therefore,  a  matter  of  considerable  doubt  as  to  whether  we  can 
positively  make  a  diagnosis  between  lesion  of  the  cerebellum  and  its 
Hunclee  and  that  of  the  poos ;  although  the  probability  would  be 
^^^rongly  in  favor  of  a  disease  of  the  cerebellum  or  its  pt'duncles  when 
tliere  existed  a  swaying,  staggering  gait,  especially  when  this  was 
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accompaoied  with  forced  movements  in  oertain  directionSy  and  when 
there  was  no  motor  or  sensory  paralysis  of  the  extremities  and  no 
implication  of  cranial  nerves. 

LESIONS  OF  THE  SPINAL  GOBD. 

The  symptoms  of  lesions  at  the  different  levels  of  the  cord  can 
be  ascertained  by  means  of  the  table  upon  page  82.  The  localia- 
tion  of  symptoms  in  the  various  portions  of  the  gray  and  white 
matter  can  only  be  made  to  a  limited  extent.  Thus,  motor  paralysis 
with  muscular  atrophy  and  entire  absence  of  sensory  symptoms 
would  indicate  that  the  anterior  comua  of  the  cord  are  implicated^ 
as  in  poliomyelitis  anterior  and  some  forms  of  progressive  muscular 
atrophy;  and  a  lesion  may  be  localized  in  the  lateral  pyramidal 
column  when  there  are  exaggerated  tendon-reflexes,  contracture^  and 
hasty  micturition,  as  in  secondary  descending  d^neration  of  this 
tract  from  some  higher  level  in  the  cord,  pons,  or  cerebrum.  But  a 
disease  of  the  posterior  comua  cannot  be  dia^osed,  nor  of  such 
white  strands  of  the  cord  as  the  columns  of  Goll,  Burdach,  Spitzka- 
Lissauer,  direct  cerebellar  and  Gowers'  columns,  and  the  anterior 
fundamental  column.  It  has  been  supposed  that  the  posterior 
columns  of  Burdach  and  Goll  containea  the  tactile  and  muscular 
sense  nerve-fibres,  and  the  lateral  and  anterior  fundamental  and 
the  Gowers'  colurau  the  temperature  and  pain  nerve-fibres,  but  many 
clinical  observations  have  failed  to  prove  this  view,  as  well  as  the 
belief  that  lesions  of  the  direct  cerebellar  columns  are  always  the 
cause  of  ataxia  in  spinal  lesions. 

LESIONS  OF  THE  PEBIPHEEAL  NERVES. 

Lesions  of  the  peripheral  nerves  can  be  diagnosed  by  the  symp- 
toms that  will  be  detailed  in  the  chapter  upon  Neuritis. 

HEMIANOPSIA. 

At  the  outset  of  this  subject  it  should  be  clearly  understood  that 
there  is  a  techoical  difference  in  the  meaning  of  the  two  words 
hemianopsia  and  hemiopia,  although  their  etymological  derivation 
is  almost  the  same  (vide  page  41).  Hemiopia  is  the  blindness  of 
bilateral  halves  of  the  retina.  As  is  well  known,  the  rays  of  light 
coming  from  the  outside  cross  in  the  optic  lens,  and  therefore  a 
person  who  has  a  left-sided  hemiopia  will  fail  to  see  objects  to  the 
right  side  of  the  median  line,  and  this  external  blindness  is  called 
hemianopsia — L  c,  a  left  hemiopia  will  cause  a  right  hemianopsia. 

As  has  been  shown  in  the  diagram.  Fig.  39,  page  63,  the  course 
of  the  optic  nerve  is  a  very  complicated  one.  The  cuneus  of  the 
occipital  lolx),  the  adjacent  occipital  convolutions,  and  probably  also 
the  gyrus  angularis  and  the  lingual  lobule  (Fig.  16)  are  the  cortical 
centre  of  sight,  and  a  lesion  of  the  region  thus  constituted  produces 
a  hemiopia  of  corresponding  halves  of  the  retina,  or  hemianopsia  of 
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tbeopiionie  side.  From  the  cortical  centre  of  sight  the  optic  fibroid 
pass  through  the  centrnni  ovale  to  the  posterior  portioo  of  the  in- 
ternal capsule,  as  shown  in  Fig.  15.  From  the  internal  capsule  they 
then  pass  through  the  posterior  portion  of  the  optic  tiialamos,  the 
lulvinar,  into  the  anterior  quadrigcrninal  body,  and  tfienee  to  the 
aleral  geniculate  body  (Figs.  38  and  39),  receiving  fibres  from  ad- 
^  aoent  structures.  From  the  anterior  «juadrigeminal  body  and  the 
ateral  geniculate  body  the  fibres  then  pass  back  and  across  the  optic 
thalamus  to  the  base  of  the  bniin  into  tlic  optic  tract  (Fig.  39),  and 
through  the  optic  tract  to  the  optic  cliia^ra  and  thence  to  the  eye. 
yio^t  of  the  tibres,  as  hm  already  bet?ii  i?aid,  pass  from  the  cortical 
fientre  of  sight  through  these  intermediate  strnctun^  (optic  thalanins, 
anterior  quadrigerainal  bidy,  and  lateral  geniculate  body)  to  syra- 
tnetrical  halves  of  the  retina  upon  the  same  side  as  the  cortex  from 
whic^b  they  have  taken  their  origin.  Besides  the^e,  however,  certain 
fibres  paas  to  the  outer  portion  of  the  retina  upon  the  same  aide  as 
th€  cortex,  and  other  fibres  pass  in  front  of  the  chiasm  to  connect 
the  two  retina?.  The  chief  stations,  therefore,  at  which  the  optic 
fibreaare  apt  to  l>e  implicated  are  :  the  cortical  centre  of  sight,  viz., 
the  cuneuH,  the  adjacent  occipital  con  volutions,  probably  also  the 
lingnal  lobule  or  the  angular  gyrus;  the  centrum  ovale,  the  internal 
eapeule,  the  region  of  the  corpora  quadrigemina,  the  optic  tract,  the 
chiaaia,  the  optic  nerve  in  front  of  the  chiasm,  the  retina, 

A  leaion  of  the  cnneus  or  the  other  convolution  just  named  is  a 
cortical  lesion,  and  will  have  the  general  .symptoms  of  cortical  lesions, 
beaides  the  localizing  one?.  The  latter  can  be  diagnosed  by  the  fact 
tlmt  the  blindness  is  bilateral,  atfeeting  the  eye  on  tlie  same  side  as 
the  cortical  lesion,  the  dividing-line  of  the  blindness  bi'ing  nearly 
vertical.  This  variety  is  called  honionymons  hemiopia,  or  hemian- 
opra*  The  dividing-line  is  genemlly  precisely  on  tiie  vertical  me- 
ridian, and  straight ;  bnt  this  is  not  always  so,  for  it  may  be 
$inaau3  or  oblique  or  forming  an  angle,  and  it  is  not  always  the 
mme  in  each  eye.  Hun  has  also  shown  that  the  blindness  may 
be  ]Q  the  upper  quadrant  of  each  retina  on  the  same  side,  although 
Von  MonoKow  l>elieves  that  several  cases  warrant  him  in  affirming 
that  these  quadrant  defects  are  generally,  if  not  alw^ays,  due  to  im- 
plication of  the  anterior  quadrigeminal  or  lateral  geniculate  bcxlies. 
This  oortit^l  lesion  causing  hemiopia  may  be  tlie  only  lo<'alizing 
^tnptom  present,  but  there  sometimes  coexists  word- blindness,  due 
to  coincident  lesion  of  the  angular  gyms,  and  mental  lilindnesSj  due 
to  l^ion  of  the  posterior  portion  of  the  fii-st  and  second  temporal 
convolutions  (page  41);  but  there  will  usually  be  no  other  symptoms 
of  ciirtical  implication. 

When  hemiano|>5ia  is  due  to  a  lesion  of  the  centrum  ovale,  the 
diagnosis  may  be  very  difficult,  inasmuch  a.s  the  same  syaiptoms  will 
be  present  as  when  the  cortex  alone  is  affected.  The  reason  tor  this 
will  he  evident  when  we  consider  that  the  same  symptoms  ai'e  pre- 
sented in  case  of  a  cortical  centre  or  centres  Imng  implicated,  as  when 
the  nerve-strands  running  from  these  cortical  centres  thmugh  the 
oeotram  ovale  are  involved  ;  in  other  words,  it  is  as  difficult  to  make 
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a  diagnosis  of  a  subcortical  lesion  in  this  portion  of  the  brain  as  it 
is  in  others. 

A  lesion  of  the  posterior  portion  of  the  internal  capsule  can  be 
diagnosed  with  more  ease,  because  at  this  point  with  the  hemianopsia 
there  will  be  general  sensory  symptoms  which  are  known  by  the 
name  of  ^^hemiansesthesia/'  namely,  impairment  of  touch,  P&in>  mus- 
cular sense,  taste,  and  sometimes  temperature-sense,  upon  one  side  of 
the  body.  But  this  hemiansesthesia  will  be  upon  the  opposite  side 
to  the  hemiopia  and  upon  the  same  side  as  the  hemianopsia,  and  in 
some  of  these  cases  of  lesion  of  the  internal  capsule  the  motor  fibres 
lying  in  the  anterior  part  of  this  latter  structure  will  also  be  afifecied, 
so  that  hemipl^ia  will  be  present. 

When  there  is  a  lesion  in  the  r^ion  of  the  corpora  quadrigemina, 
conjointly  with  the  hemianopsia  will  be  general  symptoms  of  implica- 
tion of  this  r^on  (page  146  ),  namely,  a  staggering  gait  and  some 
implication  of  the  ocular  muscles.  It  is  claimed  that  Wernicke's 
pupillary  reflex  is  of  aid  in  this  diagnosis;  i.  6.,  in  lesions  behind  the 
pulvinar,  anterior  quadrigemina,  and  lateral  geniculate  body  the 
pupils  will  respond  to  light  thrown  upon  the  blind  side  of  the  eye, 
although  they  act  sluggishly ;  whilst  this  reaction  of  the  pupil  will 
be  absent  when  the  lesion  is  at  these  ganglia  or  in  front  ot  them. 
This  symptom  of  differential  diagnosis  has  been  verified  by  Wer- 
nicke, S^uin,  and  Brieger.  Haab  has  recently  called  attention  to 
another  pupillary  reflex  which  he  designates  as  the  pupillary  cortical 
reflex.  This  is  tested  in  the  following  manner :  A  light  is  placed 
about  forty-five  degrees  sidewise  from  the  patient,  the  examina- 
tion being  made  in  a  dark  room  and  care  being  taken  not  to  throw 
too  much  light  upon  the  pupil.  The  patient  is  then  made  to  fix 
one  eye  of  the  examiner  and  to  maintain  the  fixation  steadily. 
After  he  has  done  this  a  short  while  he  is  asked  if  he  can  see  the 
laterally  placed  flame  of  the  light,  and  at  the  moment  when  the 
patient  turns  his  attention  to  this  flame,  whilst  he  keeps  his  eye 
fixed  upon  the  examiner's  eye,  a  contraction  of  the  pupil  can  be 
distinctly  seen  in  the  normal  eye.  It  must  be  remembered,  however, 
that  this  examination  must  not  be  prolonged,  because  it  is  difficult 
for  a  person  to  keep  his  attention  fixed  upon  the  lateral  flame  ;  but 
this  length  of  time  can  sometimes  be  increased  by  having  the  patient 
regard  some  peculiarity  of  the  examiner's  eye,  and,  whilst  he  is  regard- 
ing this  intently,  suddenly  turn  his  attention  to  the  light,  when  the 
examiner  must  watch  the  pupil.  This  examination  may  also  be  made 
by  placing  the  flame  above  or  below  or  at  different  places.  Haab 
regards  this,  with  seeming  reason,  as  a  cortical  reflex  of  the  pupil, 
and  believes  that  it  may  be  of  value  in  making  the  diagnosis  between 
a  cortical  lesion  and  a  lesion  of  the  lower  structures  through  which 
the  optic  fibres  pass.  He  does  not,  however,  cite  any  pathological 
cases ;  nor,  according  to  a  letter  recently  received  from  him,  does  he 
know  of  any  clinical  material  in  support  of  his  views. 

When  the  lesion  is  at  the  base  of  the  brain  (Figs.  18  and  36)  the 
optic  symptoms  will  be  usually  accompanie<l  by  those  due  to  lesion  of 
the  structures  at  the  base,  such  as  the  third  nerve  especially,  or  of  the 
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sense  of  smell  from  implication  of  the  olfactory,  and,  when  the  lesion 
extends  backward,  of  the  pons  and  the  different  cranial  nerves  which 
take  their  origin  at  the  sides  of  the  posterior  part  of  this  structure. 
In  such  cases  the  hemianopsia  is  usually  bitemporal,  as  by  a  lesion 
at  the  middle  of  the  chiasm  involving  the  crossing-fibres  from  both 
tracts.  In  some  very  rare  cases  the  hemianopsia  is  binasal,  and  is 
dae  to  a  lesion  on  both  sides  of  the  chiasm  or  on  the  outer  side  of 
each  optic  nerve.  If  there  is  a  lesion  of  the  optic  nerve  in  front  of 
the  chiasm,  or  on  the  lower  or  upper  part  of  the  chiasm,  or  of  both 
optic  nerves,  there  will  be  a  blindness  of  half  of  the  field  in  only 
one  eye.  These  lesions  at  the  base  of  the  brain  usually  include  not 
only  loss  of  sight,  but  also  of  color-  and  form-sense,  whilst  the  pres- 
ervation of  light-sense,  with  a  loss  of  either  color-sense  or  form-sense, 
ia  frequently  found  with  lesion  of  the  cortex  or  of  the  r^ion  of  the 
corpora  quadrigemina. 


CHAPTER    II. 

TESTS  OF  THE  GENERAL  MOTOR  AND  SENSORY  SYMPTOMS 
OF  THE  NERVOUS  SYSTEM. 

The  different  senses  which  are  to  be  tested  are :  sight^  hearing, 
smelly  taste,  touch,  pain,  muscular  sense,  temperature,  weight 

SIGHT. 

The  eye  should  be  tested  as  to  vision,  color-sense,  condition  of  the 
retina,  and  pupillary  reaction. 

In  a  text- book  of  this  kind  it  would  be  impossible,  of  course,  to 
go  into  all  the  methods  of  examination  of  vision  which  would  be 
appropriate  in  a  text-book  upon  the  eye,  and  I  need  only  call  atten- 
tion very  briefly  to  those  matters  which  are  of  more  especial  impor- 
tance in  connection  with  neurology,  such  as  the  condition  of  the  pupil, 
the  external  ocular  muscles,  the  eyelids,  the  determination  of  gross 
defects  of  sight,  and  the  state  of  the  retina. 

The  pupil  should  be  examined  to  ascertain  its  size  when  in  repose, 
the  size  relatively  of  the  two  pupils,  the  reaction  to  light,  and  the  re- 
action to  accommodation. 

The  following  table,  and  most  of  the  text  explanatory  of  it,  are 
taken  from  Soelberg-Wells,  edited  by  Bull,  and  will  be  of  use  in 
enabling  the  reader  to  remember  more  easily  the  manner  in  which 
the  different  movements  of  the  eye  are  produced : 

Movement  Is  produced  by  the  action  qf  the 

Upward.  Superior  rectus  and  inferior  oblique. 

Downward.  Inferior  rectus  and  superior  oblique. 

Inward.  Internal  rectus. 

Outward.  P^xtemal  rectus. 

Upward  and  inward.  Sup.  rectus,  inf.  rectus,  and  inf.  obliaue. 

Upward  and  outward.  Sup.  rectus,  exter.  rectus,  and  inf.  oblique. 

Downward  and  inward.  Inf.  rectus,  inter,  rectus,  and  sup.  oblicjue. 

I>)wnward  and  outward.  Inf.  rectus,  exter.  rectus,  and  sup.  oblique. 

In  other  words,  the  effect  of  the  recti  muscles  is  to  draw  the  eye 
into  the  orbit ;  that  of  the  oblique  muscles  is  to  draw  it  out.  Paral- 
ysis of  the  external  rectus  is  easily  determined.  It  is  supplied  by 
the  sixth  nerve.  The  third  nerve  supplies  the  superior,  inferior,  and 
internal  rectus,  the  inferior  oblique,  the  levator  palpebrse  superioris, 
the  constrictor  of  the  pupil,  and  the  ciliary  muscle.  This  third 
nerve  divides  in  the  orbit  into  an  upi)er  and  a  lower  branch,  the 
former  supplying  the  superior  rectus  and  the  levator  palpebrse  supe- 
rioris, the  latter  the  internal  rectus,  the  inferior  rectus,  the  inferior 
oblique,  the  sphincter  pupillse,  and  ciliary  muscle,  and  this  latter  also 
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sends  a  small  branch  to   Hie  siijwrior  oblique  and  external  rectus. 

Paralysis  of  the  thirfl  nerve  may  alfcn-t  all  the  nitiscles  (Mjinpletely  or 

partial  1)%  or  some  miiy  be  completely  pamlyztnl,  whilst  the  rest  are 

ooly  partially  affwted*  or  there  may  lie  an  isolateil  pamlysis  of  one 

musciie.     In  complete*  jmnilysLs  of  the  third  nerve  tfie  npper  eyelid 

droope^  and  when  it  is  lifted,  antl  an  object   h   niovwl   l>eiore  it  in 

various  directions,  the  eye   lails  to  follow  it  in  the  upward^  inward, 

and  downward  direetiou  ;  but  \i  can  still  move  outward  by  means  of 

iJie  external  rectus,  and  somewhat  downward  and  outward  by  means 

of  the  8U|)erior  oblique,  akliough  general  I  y  secondary  contraction  of 

the  external  rectus  soon  su[>ervene8,  and  a  marktxl  divergent  squint 

ensues  with  crossed  diplopia.    The  pupil  will  lie  somewhat  dilateif  and 

immovable.     This  branch  of  the  spliiocter  pupillie  may,  however,  be 

paralyzed  in  advance  of  the  paralysis  of  the  whole  nerve,  and  this  I 

have  frequently  observed  in  eases  of  intracranial  lesions.     Finally, 

the  eye  will  lose  its  power  of  accouimodation.     If  the  healthy  eye  ia 

closed  and  the  patient  be  directed  to  walk  np  to  an  object,  he  becomes 

\*ert]giDous  and  rolls  slightly,   from   the  mental  illusion  as  to  the 

|xi8Jtion  of  the  object.     Tlieix*  is  also  generally  sonie  protrusion  of 

the  eyeball  on  aax)unt  of  the  paralysis  of  tlje  thrw  recti  muscles. 

Marked  ptosis  is  also  generally  present,  and  by  relaxing  the  orbicu- 

hiri8aiidcx>otracting  the  frontalis,  the  up{>er  eyelid  can  still  be  slightly^ 

lifted.    In  paralysis  of  the  interna!  rectus,  we  will  say  of  the  left  eye, 

both  eyes  can  follow  an  object  nearly  to  the  middle  line,  but  l^eyond 

this  the  left  eye  vrtll  lag  behind,  giving  rise  to  a  divergent  stjuiot. 

In  oomplete  paralysis  of  the  left  internal   rectus  a  rotatory,  zigzag 

movement  inw^ard  isobserv^cd  when  the  left  eye  is  mr)V€Hl  inward,  and 

this  is  due  to  the  action  of  the  superior  and  interior  rcetus.     When 

llie  aupertor  rectus,  say  of  the  left  eye,  is  paralyzed,  the  movements  of 

tb«  eye  above  the  horizontal  line  will  cauEc  the  left  eye  to  lag  liehind, 

and  this  deviation  wnll  incrt^ase  pro|jortionately  to  the  height  of  the 

body  which  is  being  move<lj  and  there  will  also  be  a  divergent  squint 

due  to  the  unantagonized  action  outward  of  the  inferior  oblique.     If 

the  right  eye  is  covered,  and  the  patient  looks  with  the  left  eye  at 

an  object  held  slightly  in  the  upper  half  of  the  visual  Held,  the  left 

€ye  will  move  upward  and  itiward^  according  to  the  amount  of  paral- 

yiia,  showing  tliat   it   It  ad   before  deviated  downward  and  outwanl, 

•odthe  covered  eye  will  simultaneously  make  a  eonsidenvbly  greater 

idsociated  movement  upward  and  inwanh     The  patient  will  carry 

his  head  thrown  back,  so  as  to  make  as  mu(*h  use  as  possilde  of  the 

lower  half  of  the  visual  field,  and  in  endeavoring  to  hit  an  o!»jet*t 

will  strike  too  high.     In  paralysis  of  the  inferior  rectus  the  symp- 

tottis are  just  the  opposite  of  those  of  paralysis  of  the  superior  re<?tus. 

Paralysis  of  the  interior  oblique  is  very  rare,  and  the  symptoms  are 

"i^opiKwite  of  those  that  obtain  in  paralysis  of  the  superior  oblique. 

'aralygis  of  the  superior  oblique  I'equires  some  care  to  detect,  and  is 

f>fteu  ov^erlwikaJ*     Let  us  suppose  that  the  left  su[>erior  oblique  has 

Ix*^  paralyze<h     The  patient  would  see  objects  in  the  lower  half  of 

tte  field  double  and  irregular  in  outline,  but  above  the  horizontal 

median  line  there  would  be  no  diplopia.     If  a  body  is  held  in  the 
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aocompanied  with  forced  movements  in  certain  directions^  and  when 
there  was  no  motor  or  sensory  paralysis  of  the  extremities  and  no 
implication  of  cranial  nerves. 

LESIONS  OF  THE  SPINAL  OORD. 

The  symptoms  of  lesions  at  the  different  levels  of  the  cord  can 
be  ascertained  by  means  of  the  table  upon  page  82.  The  localiza- 
tion of  symptoms  in  the  various  portions  of  the  gray  and  white 
matter  can  only  be  made  to  a  limited  extent.  Thus,  motor  paralysis 
with  muscular  atrophy  and  entire  absence  of  sensory  symptoms 
would  indicate  that  the  anterior  comua  of  the  cord  are  implicated, 
as  in  poliomyelitis  anterior  and  some  forms  of  progressive  muscular 
atrophy;  and  a  lesion  may  be  localized  in  the  lateral  pyramidal 
column  when  there  are  exaggerated  tendon-reflexes,  contracture,  and 
hasty  micturition,  as  in  secondary  descending  d^eneration  of  this 
tract  from  some  higher  level  in  the  cord,  pons,  or  cerebrum.  But  a 
disease  of  the  posterior  comua  cannot  be  diagnosed,  nor  of  such 
white  strands  of  the  cord  as  the  columns  of  Goll,  Burdach,  Spitzka- 
Lissauer,  direct  cerebellar  and  Gowers'  columns,  and  the  ant^or 
fundamental  column.  It  has  been  supposed  that  the  posterior 
columns  of  Burdach  and  Goll  contained  the  tactile  and  muscular 
sense  nerve-fibres,  and  the  lateral  and  anterior  fundamental  and 
the  Growers'  column  the  temperature  and  pain  nerve-fibres,  but  many 
clinical  observations  have  failed  to  prove  this  view,  as  well  as  the 
belief  that  lesions  of  the  direct  cerebellar  columns  are  always  the 
cause  of  ataxia  in  spinal  lesious. 

LESIONS  OF  THE  PEBIPHEBAL  NERVES. 

Lesions  of  the  peripheral  nerves  can  be  diagnosed  by  the  symp- 
toms that  will  be  detailed  in  the  chapter  upon  Neuritis. 

HEMIANOPSIA. 

At  the  outset  of  this  subject  it  should  be  clearly  understood  that 
there  is  a  technical  differeuee  in  the  meaning  of  the  two  words 
hemianopsia  and  hemiopia,  although  their  etymological  derivation 
is  almost  the  same  {vide  page  41).  Hemiopia  is  the  blindness  of 
bilateral  halves  of  the  retina.  As  is  well  known,  the  rays  of  light 
coming  from  the  outside  cross  in  the  optic  lens,  and  therefore  a 
person  who  has  a  left-sided  hemiopia  will  fail  to  see  objects  to  the 
right  side  of  the  median  line,  and  this  external  blindness  is  called 
hemianopsia — /.  e,,  a  left  hemiopia  will  cause  a  right  hemianopsia. 

As  has  been  shown  in  the  diagram,  Fig.  39,  page  63,  the  course 
of  the  optic  nerve  is  a  very  coniplicattxl  one.  The  cuneus  of  the 
occipital  lolx},  the  adjacx^nt  occipital  convolutions,  and  probably  also 
the  gyrus  angularis  and  the  lingual  lobule  (Fig.  16)  are  the  cortical 
centre  of  sight,  and  a  lesion  of  the  region  thus  constituted  produces 
a  hemiopia  of  corresponding  halves  of  the  retina,  or  hemianopsia  of 


^^^HppOBite  side.     From  tht^  corticii)  centre  of  sight  the  optit?  fibres 
^^|»  through  the  centrum  ovale  to  the  posterior  portion  of  the  in- 
ternal capsule,  as  shown  in  Fig.  15,  From  the  internal  «insule  they 
tbeB  pass  through  the  posterior  jiortion  of  the  optie  thalamus,  the 
pulvinar,  into  the  anterior  quadrigeminal  body,  and  thence  to  the 
Miami  geniculate  body  (Figs.  3 ^  and  39),  rei^iving  fibres  from  ad- 
Jioeiit  stnictures.     From  the  anterior  quadrigeminal  bt>dy  and  the 
lateral  geniculate  body  the  fibres  then  pass  back  and  across  the  optic 
tlialamus  to  the  base  of  the  brain  into  the  optic  tract  (Fig.  31*),  and 
through  the  optic  tract  to  the  optic  chiasm  and  thence  to  the  eye. 
^^Mo6t  of  the  fibres,  as  has  already  bt^'u  said,  pass  from  the  cortical 
Beentre  of  sight  through  these  intermediate  structure's  (optic  thalamus, 
anterior  quadrigeminal  bmly,  and  lateral  geniculate  body)  to  sym- 
^fnetrieal  halves  of  the  retina  upon  tiie  same  side  as  the  coriex  from 
rhteh  they  have  taken  their  origin*     Besides  these,  however,  certain 
"^fibres  pass  to  the  outer  portion  of  the  retina  upon  the  same  side  as 
the  cortex,  and  other  fil>re8  pass  iu  front  of  the  chiasm  to  connect 
the  two  retina?.     The  chief  stations,  therefore,  at  which  the  optic 
fibres  are  apt  to  be  implicated  are  :  the  cortical  centre  of  sight,  viz., 
the  cuneua,  the  adjacent  occipital  convolutions,  probably  also  the 
lingual  lobule  or  the  angular  gyrus;  the  centrum  ovale,  the  internal 
capsule,  the  region  of  the  cM^rpora  quadrigcmioa,  the  optic  tract,  the 
chiasm,  the  optic  nerve  in  front  of  the  chiasm,  the  retina* 

A  lesion  of  the  cuueus  or  tlie  other  convolution  just  named  is  a 
corticsl  lesion,  and  will  have  the  general  symptoms  of  cortical  lesions, 

> besides  the  localizing  ones.     The  latter  can  be  diagnosed  by  the  fact 
that  the  blindness  is  bilateral,  afiecting  the  eye  on  the  same  side  as 
the  cortical  lesion,  the  dividiug-line  of  the  bliudoess  being  nearly 
vertical.     This  variety  is  called  homonymous  hemiopia,  or  hemi<in- 
opdia*     The  dividing-line  is  generally  precisely  on  the  vertical  me- 
ridian, and   straiglit ;    but  this   is   not  always  so,  for   it   may  be 
^kinuons  or  oblique  or  forming  an  angle,  and  it  is  not  always  the 
^same  in  each  eye*      Hun  has  also  shown  that  the  blindneas  may 
be  in  the  upper  quadrant  of  each  retina  on  the  same  side,  although 
Von  MonoKow  believes  that  several  cases  warrant  him  in  affirming 
that  these  quadrant  defects  are  generally,  if  not  always,  due  to  im- 
dication  of  the  anterior  quad rigemioal  or  latcml  geniciikte  b^Klics. 
^-Thia  cortical   lesion  causing  heuiiopia  may  be  tlie  only  localizing 
^■^mptom  present,  but  tliere  sometimes  coexists  word-blindness,  due 
^Bo  coincident  lesion  of  the  angular  gyrus,  and  mental  blindness,  due 
^Btci  lesion  of  the  posterior  portion  of  the   first  and  secimd  temporal 
^■convolutions  (page  41);  but  thei*e  will  usually  be  no  other  symptoms 
^vof  cortical  implication* 

When  hemianopsia  is  due  to  a  lesion  of  the  centrum  ovale,  the 
^^iagooais  may  be  very  difficult,  inasmuch  as  the  same  symptoms  will 
^Bm  preeeot  as  when  the  cortex  alone  h  afiected.  The  reason  for  this 
i      will  be  evident  when  we  consider  that  the  same  *^ymptoms  are  pre- 

fcase  of  a  cortical  centre  or  centres  l>eing  implirated,  as  when 
-strands  runnina:  from  these  cortical  centres  throuejh  the 
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acconipan yiog  illustrations.  Fig.  94  represents  an  atrophy  of  the  disk 
from  spiual  disease.  Fig,  95  illustrates  an  atropliy  of  the  disk  after 
papillitis,  the  upper  and  lower  margins  being  still  hazy,  the  veins  still 


Fig.  %, 


Albutuinuric  mlltiiliv  due  to  fatty  degenemUon.    iFrotn  Avne.) 
Fro.  97, 


Apoplectic  neLlDLiik  of  reniil  iliseaae.    (From  Avre.) 


SENSORY  SYMPTOMS, 

tortuons,  but  the  arteries  nearly  normal,  and  there  is  disturbance  ol 
clioroidal  pigment  at  the  inner  and  outer  btirder;  although  the  disk  is 
not  represented  quite  white  enough.  Fig.  96  poptmys  an  albumiouric 
rednitis  due  to  a  fatty  degeneration  of  the  fibrous  tissue  of  the  retina, 
especially  local ize«i  in  the  radiating  fibres  of  the  retina  around  the 
origin  of  the  yellow  spot,  whilst  in  Fig*  97  is  seen  an  apoplectic  form 
of  neuro-retinitis  sometimes  seen  with  renal  disease. 

Testing  for  hemianupsia  is  readily  done,  but  the  distinction  between 
heniiopia  and  hemianopsia  shoold  not  be  forgotten.  A  rough  test 
i^  for  the  physician  to  hold  up  his  forefinger  L>efore  one  eye  of 
the  patient^  the  other  eye  Ix'ing  closed  by  the  patient's  fingers  gently 
preaaed  upon  the  lids.  A  white  object,  such  as  a  handkeix^hief 
or  a  piece  of  chalk,  is  now  brought  fron:i  the  side  towaixl  tlie 
examiner's  finger,  and  the  imtient  is  asked  if  he  ean  see  this  obje^'t 
whiUt  he  is  looking  straight  at  the  finger*  If  lie  can,  this  lateral 
field  of  vision  ia  good.  In  this  manner  the  upper,  lower,  lateral, 
and  median  fields  of  vision  can  be  tt^ted.  For  c^ses  that  are  to  l:>e 
recorded,  so-callel  |>eriraeter9  are  useful  in  exactly  marking  off  the 
defects  of  the  tield  of  vision,  and  charts  for  r*^H)rding  these  meaaure- 
meotfl  are  sold  at  all  the  instrument-stores. 


HEABING. 

The  hearing  should  be  tested  in  order  to  determine  the  capacity 
for  hearing,  as  welJ  as  for  that  symptom  which  is  known  as  mental 
deafness  or  inability  to  understand  the  meaning  of  what  is  heard. 

The  tests  for  simple  hearing  ai"e  ordinary  ccmversation,  the  tick 
of  a  watch,  and  the  tuning-fork.  Really  the  best  test  is  that  by 
means  of  conversation  ;  but  as  this  is  apt  to  consume  too  much  time 
in  the  hurry  of  office-work,  the  next  best  means  would  l>e  by  some 
such  test-sentences  as  those  suggested  by  Buck,  two  of  which  are : 

Pour  oil  on  tlie  waters  of  Lake  Erie; 
AU  hail !  tiiou  hero  of  foiirleea  ware. 

Each  of  these  sentences  contains  eight  long  vowel  sounds  and  is 

enually  free  from   non-resonant  con.sonant  or  short  vowel  sounds. 

The  next  best  test  is  by  means  of  a  watch ^  although  experience  has 

taaght  roe  again  and  again  that  this  must  be  correcte<l  by  the  test  of 

sentenoes.     The  watch  sliould  be  placed  at  a  distance  where  its  ticking 

cannot  be  heard  by  the  patient,  and  then  gradually  approached  to 

where  the  ticks  can  be  so  heard,  and  tfie  latter  may  be  regai-deil  as  the 

ftirtliest  point  of  distinct  hearing*     The  objection  to  first  placing  the 

^tch  cloae  to  the  ear  and  then  removing  it  to  a  distance  is  that  when 

4  sound  18  onee  perceived,  it  is  easy  for  the  patient  to  imagine  that  he 

beart  it  beyond  where  he  really  does  perceive  its  sound.    The  ear  that 

J* Dot  undei^ing  examination  should  be  ctoseil,  of  course*     There 

*«  no  hard-and-fast  rule  as  to  exactly  the  distance  at  which  a  watch 

pW3  be  heard  by  a  normal  ear,  because  watches  vary  greatly  in  the 

of  their  sound,  most  of  them  being  heard  best  immediateJy 
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after  being  wound,  and  also  when  held  so  that  the  physician's  hand 
covers  the  back,  or  when  held  by  the  patient  But  four  feet  from 
the  ear  may  be  taken  as  the  proximate  normal  distance,  although,  as 
I  must  reiterate,  there  are  many  exceptions  to  this  rule.  Some 
measuring-instrument,  as  a  tape-or  a  yard-measure,  should  be  em- 
ployed in  order  to  determine  the  distance  from  the  ear  to  the  watch. 
The  tuning-fork  is  generally  employed  in  order  to  determine 
whether  there  is  disease  of  the  middle  or  internal  ear,  and  also  for 
testing  hearing,  but  it  has  not  been  popular  with  aural  surgeons.  K 
we  close  our  ears  and  speak,  the  souna  seems  to  be  confined  to  the 
cranial  cavity,  so  to  say,  and  its  reflection  is  to  a  certain  extent  pre- 
vented by  the  occlusion  of  the  external  auditory  canal.  If  the  audi- 
tory nerve  be  normal,  and  if  there  be  cerumen  in  one  auditory  canal, 
or  a  thickening  of  the  mucous  membrane  of  the  tympanic  cavity^ 
there  will  be  a  condition  similar  to  closure  of  the  external  meatus  of 
a  healthy  ear  by  the  finger,  and  the  vibration  of  the  tuning-fork 
placed  upon  the  bones  of  the  head  will  be  heard  most  distincdy  by 
the  affected  ear,  although  a  conclusion  cannot  be  reached  in  this  way 
if  both  ears  are  equally  implicated.  If  there  is  disease  of  the  audi- 
tory nerve,  either  from  a  direct  lesion  of  it,  or  from  disease  which 
has  extended  fi*om  the  middle  ear  to  the  internal  ear,  no  such  marked 
diflTerence  will  be  noticed  when  the  external  meatus  is  closed.  If 
there  is  no  serious  lesion  of  the  auditory  nerve,  although  the  tick  of 
the  watch  may  not  be  heard,  the  vibrations  of  the  tuning-fork  placed 
upon  the  teeth,  forehead,  or  mastoid  process  will  be  distinctly  per- 
ceived. If  there  is  serious  lesion  of  the  auditory  nerve,  causing 
absolute  deafness,  these  vibrations  will  not  be  perceptible  in  the  head. 
Some  persons  who  are  not  trained  to  observation  will  maintain  that 
they  hear  the  tuning-fork  better  from  the  better  ear,  because  they 
believe  that  they  ought  to  do  so,  but  it  is  much  m<H^  reliable  to  take 
the  statement  of  a  patient  as  to  whether  the  tuning-fork  is  heard  more 
distinctly  and  longer  when  its  vibrations  are  conducted  through  the 
ear  or  through  the  bones  of  the  head  than  it  is  to  rely  upon  his  state- 
ment as  to  which  side  he  hears  it  better  on.  The  large  tuning-forks 
of  the  note  C  should  always  be  employed.  If  hearing  is  impaired, 
and  the  conduction  of  the  vibrations  of  the  tuning-fork  is  better 
through  air  than  through  bone,  there  is  disease  of  the  auditory  nerve, 
and  this  may  be  either  primary,  or  secondary  to  disease  of  the  mid- 
dle ear.  If  the  conduction  of  the  vibration  of  the  tuning-fork 
throupjh  bone  is  increased,  and  lasts  longer  than  aerial  conduction, 
there  is  disease  of  the  middle  or  external  ear.  In  order  to  test  the 
conduction  of  the  ear  and  the  bone-conduction  relatively,  the  tuning- 
fork  should  be  struck  on  the  knee  of  the  examiner,  and  then  held  in 
front  of  the  meatus  to  test  the  vibrations  through  the  air,  then  again 
set  in  vibration  and  its  handle  placed  on  the  mastoid  process  near 
the  centre  to  test  the  bone-conduction.  The  explanation  of  the  fact 
that  the  tuning-fork  is  heard  best  through  the  bone  when  there  is 
disease  of  the  middle  ear  is  because  the  increase  of  diseased  tissue 
increases  the  capacity  of  resonance  of  the  parts,  and  when  there  is 
disease  of  the  auditory  nerve  the  vibrations  pass  through  the  ex- 
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_^     auditory  canal,  the  tympanic  cavity,  and  the  fenestra  ovalis, 
which  constitute  the  l>e8t  channels  of  conduction. 

In  dealing  with  the  syiuptonis  of  Mtuiiere's  difieaae  {vide  Chap. 
v.,  **'M^ni^re*s  Disease")  the  neurologist   has  often   to  make  a 
losis  between  disease  of  the  middle  ear  and  disease  of  the  laby- 
otb.     This  can  be  done  mainly  by  attention  to  the  foUowiug  facta  : 
AifH'onductiou  is  best  through  a  noriiml  ear,  so  that  such  conduc- 
tion is  heani  ttiree  or  four  tiraea  l>ctter  than  bone-eonduetiou.     In 
disease  of  the  middle  ear,  however,  bone-eouductioo  is  greater  than 
BQrauil,  and  air-condLiction  is  less,  so  that  the  relations  of  air-con- 
uctiun  to  bone-conduction  are  precisely  the  opposite  to  what  is  the 
ixm  with  the  normal  ear.     When  there  is  disease  of  the  internal  ear 
the  tione-if^nductiuu  is  weakened,  and  the  air-conduction  is  also  weak* 
ened,  but  it  fr€*quently  happens  that  the  relation  between  the  Ijone- 
couduction  and  the  air-fonduction  is  greatly  in  favor  of  the  latter ; 
i.  f.,  air>oonduction  is  better  than  Ijone-coudnction,  although  both 
aie  weakened.     In  mixed  cases  in  which  disease  of  tiie  middle  ear 
Ukd  disease  of  the  labyrinth  are  combined  there  are;  1,  the  disturbed 
relation  between  air-  and  boiie-couduction  which  is  usually  found 
in  middle-ear  disease;  and  2,  the  bone-conduction  is  weaker  than 
Donnal. 

Pomeroy  subtly  eaUa  attention  to  the  fact  that  when  the  normal 
ear  is  stopped  with  the  finger,  and  the  bone-conduction  is  therelbre  at 
its  maximum  for  such  a  normal  ear^  an  incautious  examiner  might 
comjxire  it  with  the  iMiue-conduction  of  an  ear  suspected  of  dimin- 
ished bone-oonduction,  but  which  had  not  ijeen  close<J  by  the  finger. 
Pomeroy  also  states  that  while  the  rule  i:^  that  a  normal  ear  stopped 
With  the  finger  will  have  its  bone-conduction  at  a  maximum,  yet  in 
diseases  of  the  middle  ear,  with  the  meatus  stop{>ed,  the  bone- 
luction  is  somewliat  better  than  normal,  altliough  these  are  some- 
ptional  cases. 

mptom  of  word>deafnes8  is  that  in  whichj  as  has  been 
explained,  the  patient  hears  distinctly  what  is  said,  but  fails  to 
imilertitand  the  meaning  of  it,  and  it  is  due  to  a  lesion  of  the  pos- 
U-nof  }K)rtions  of  the  first  and  second  temporal  convolutions,  or  to 
llie  conduct ing-strands  leading  from  them  down  to  the  periphery. 


SMELL, 

Iq  testing  sraell,  distinction  should  be  made  between  the  irapres- 
«Joo  made  ujion  the  tibres  of  the  trigeminus  that  supply  the  nostrils 
aad  tliat  made  upon  the  olfactory  fibres.  The  former  can  be  tested 
by  pungent  cnlord,  such  as  ammonia,  alcohol,  etc.,  whilst  the  latter 
thutild  only  be  trieil  by  the  pui-e  odurs,  of  \\'hich  tlie  best  are  the 
odor  of  violet,  oil  of  cloves,  and  musk.  One  nostril  should  l>e  gently 
dosed  by  the  physician's  hand  by  pressure  inward  uuti!  the  septum 
i^  gently  felt,  and  then  tlie  other  should  be  tested  by  means  of  the 
cdorous  substance,  the  nature  of  which  should  not  fw  made  known 
beforehand  to  the  patieut.  Tlie  difficulty  in  this  test  is,  that  the 
tllliK^ry  nerves  in  the  human  being  soon  weary,  so  that  a  test  cannot 
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be  repeated  more  than  a  few  times.  A  careful  examination  of  the 
anterior  and  posterior  nares  should  always  be  made  in  order  to  see 
that  any  loss  of  smell  is  not  due  to  some  lesion  of  the  mucous  mem- 
brane or  the  bones. 

TASTE. 

In  testing  the  sense  of  taste  it  should  be  remembered  that  the 
gustatory  filaments  of  the  tongue  come  from  two  different  nerves,  the 
anterior  half  being  supplied  by  the  lingual  nerve  issuing  from  the 
chorda  tympani,  whilst  the  posterior  half  is  supplied  by  the  glosso- 
pharyngeal nerve.  The  test  should  be  made  by  means  of  a  bitter, 
such  as  quinine;  by  a  sweet,  such  as  sugar;  by  a  sour,  such  as  vine- 
gar; and  by  a  salt  such  as  common  salt,  and  it  is  best  to  test  sucoea- 
sively  with  sugar,  then  salt,  then  vinegar,  and  last  of  all  the  quinine, 
as  the  bitterness  of  the  quinine  will  blunt  the  subsequent  gustatory 
impressions  if  it  be  used  first.  The  patient  should  be  made  to  pro- 
trude the  tongue,  when  first  one  posterior  half  and  then  the  other 
should  be  tested,  and  after  this  the  anterior  half,  the  patient  having 
been  instructed  beforehand  not  to  draw  in  the  tongue  and  allow  it  to 
come  in  contact  with  the  roof  of  the  mouth,  but  to  indicate  whether 
he  tastes  the  substance  by  shaking  the  head  for  a  native  and  point- 
ing the  finger  for  an  affirmative.  In  this  way  the  sense  of  taste  can 
usually  be  localized  in  an  intelligent  person.  The  electrical  exami- 
nation of  the  sense  of  taste  is  of  very  little  value,  because  the  sharp 
and  acrid  taste  of  the  electric  current  is  not  so  fine  a  test  as  the  dif- 
ferent substances  that  have  been  mentioned. 

There  has  been  great  discussion  among  physiologists  as  to  whether 
the  senses  of  touch,  pain,  temperature,  muscular  sense,  and  weight 
are  really  distinct,  or  whether  they  are  not  variations  of  feeling  in  the 
same  nerves.  However  this  may  be,  it  is  certain  that  clinically  we 
constantly  find  one  or  more  of  these  senses  disturbed  when  others  are 
intact,  and  it  has  even  been  claimed  in  late  years  that  the  loss  of  the 
temperature-sense  especially  is  a  diagnostic  mark  of  syringo-myelitis. 
I  have  no  hesitation,  therefore,  in  discussing  them  separately  from 
the  clinical  point  of  view. 

TOUCH,  OR  TACT. 

The  l^est  method  of  testing  the  sense  of  touch  or  tact  is  to  see  if  the 
patient  can  distinguish  between  different  substances  lightly  brought 
in  contact  with  the  skin,  such  as  a  piece  of  cotton  or  a  silk  handker- 
chief and  the  touch  of  the  physician's  finger.  In  order  to  do  this  in 
the  finders,  for  example,  the  patient's  eyes  should  l)e  closed  and  some- 
thing held  in  front  of  thera,  when  the  finger-tips  should  be  lightly 
touched,  first  with  the  cotton  or  handkerchief,  then  with  the  physi- 
cian's own  finger-tips,  and  the  patient  should  tell  which  is  which. 
This  test,  simple  as  it  may  seem,  yet  requires  a  certain  amount  of 
care.     If  a  test  is  first  made  with  the  cottou,  for  instance,  and  then 
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with  the  finger,  and  this  rotation  is  rej^iilarly  kept  up,  first  cotton  and 
then  finger,  the  patient  niay  l)e<N)nie  accUBtomed  to  it  and  aiitieipitG 
rather  than  feel.  Tlie  lietit  way  is  first  to  take  the  patient's  bund,  and 
thfo^  not  touching  it  at  all  with  the  cotton  or  the  handkerehief,  ask 
him  vrhat  he  feels.  If  he  says  that  he  feels  either  tiie  handkerchief 
ortbe  cotton,  he  slionld  l>e  at  once  informed  that  he  has  not  l)een 
touched  at  all,  so  that  in  this  \xm  lie  will  be  made  more  alert,  and 
tbe examination  should  not  actually  \ye  made  until  the  patient  is  really 
seen  to  be  informing  the  physieian  of  what  he  feels  rather  than  of 
what  he  imagines.  The  cotton  or  the  finger  should  then  Ije  brought 
very  lighdy  in  contact  with  the  finger  so  as  to  test  the  degree  of  sen- 
ration,  whether  tliere  is  irapairraent  of  it  or  whether  there  is  inen?ase 
of  it  Tlie  examiner  should  be  familiar  with  the  degree  of  sensitive- 
of  diflereut  parts  of  the  skin,  aud  this  can  only  be  acfpiired  by 
i  certain  experience.  Slight  ditierenc^es  cannot  t>e  determined  except 
after  re|>eated  examinations,  bc^muse  the  sensitiveness  of  touch  varies 
very  greatly  from  one  individual  to  another,  and  also  in  the  same 
pcnoo  according  to  varying  cHjrport?«l  conditions.  But  no  test  of 
the  fleoeation  of  touch  can  be  proi^erly  made  if  the  skin  is  cold,  and 
in  all  examinations  of  the  feet  or  hands  they  should  l>e  carefully  felt, 
aod  if  cold,  they  should  \ye  gently  warmed  before  the  test  is  made. 
It  is  a  familiar  fact  that  typesetters  wnl!  make  many  mistakes  in  set- 
ting type  if  the  temperature  of  the  room  goes  below  a  certain  point, 
and  this  is  also  true  of  typewriting.  The  instrument  known  as  the 
lethtsiumetefj  invented  by  Sievekiug,  is,  as  the  following  figure  shows, 
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^f^Bttiesiometer. 


a  movable  slide  upon  a  horizontal  Imr  measured  off  into  inches,  or 
nietnes  and  millimetres.  By  means  of  this  the  distance  to  which  the 
two  points  need  to  be  separatal  in  order  to  be  felt  as  two  points  can 
1»  determined,  and  this  distance  lias  been  found  to  vary  in  the  differ- 
ent areas  of  the  skin,  as  is  shown  in  the  following  table  of  Weber : 

Tip  of  the  tongue,  1  millinietiT. 

Finger-tips,  2  millimetres. 

Lips,  3  millimetres. 

Dorsal  surface  of  the  first  and  second  phalanges  and  the  median 
furfaoe  of  the  fingers,  6  millimetres. 

Tip  of  the  nose,  7  millimetres. 

Thenar  and  hypothenar  areas,  8  millimetres* 

Chin,  9  millimetres. 
I    Tip  of  the  great  toe,  the  cheeks,  the  eyelids,  12  millimetres. 

The  glabella,  13  millimetres. 

HeeU  22  millimeti-es. 

Back  of  hands,  30  millimetres. 
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The  neck,  35  millimetres. 

Forearm,  leg,  and  back  of  the  feet,  40  millimetres. 

Back  of  the  trunk,  60  to  80  millimetres. 

The  upper  arm  and  thigh,  80  millimetres. 

The  difficulty  about  the  sesthesiometer  is  practically  that  unintelli- 
gent people,  such  as  the  mass  of  those  who  come  to  our  clinics  and 
hospitals,  are  very  apt  to  become  confused,  as  a  little  experience  will 
demonstrate,  and  the  differences  are  very  gi*eat  from  one  examination 
to  another.  This  is  not  surprising  when  we  reflect  that  this  instm- 
meut  appeals  to  a  peculiar  form  of  tactile  sensation  which  is  unfam- 
iliar to  the  ordinary  human  being ;  and  for  this  reason,  at  the  first 
examination  I  prefer  the  test  for  the  tactile  sense  spoken  of  above, 
employing  the  sesthesiometer  only  in  order  to  determine  with  approxi- 
mate accuracy  the  variations  which  may  occur  in  the  course  of  treat- 
ment. This  table  of  Weber's,  however,  must  be  taken  with  due 
allowance,  as  these  distances  vary  very  greatly  from  individual  to 
individual  and  in  a  given  individual  on  different  days,  because  of 
the  varying  bodily  conditions  and  because  of  the  unfamiliarity  of  the 
instrument.  Variations,  therefore,  should  not  be  regarded  as  abnor- 
mal unless  they  are  decided  ;  thus,  if  the  instrument  had  to  be  sepa- 
rated four  millimetres  in  order  to  be  felt  at  the  finger-tips,  this  would 
be  abnormal,  or  if  on  the  thigh  they  were  felt  at  forty  instead  of 
eighty,  this  would  be  abnormal,  but  a  variation  of  one-half  or  one 
millimetre  in  the  finger-tips  or  of  one  to  two  millimetres  in  the  thigh 
should  not  be  hastily  interpi*eted.  In  testing  for  medico-legal  pur- 
poses, or  where  there  is  any  suspicion  of  malingering,  it  may  be 
necessary  to  resort  to  indirect  tests  of  the  tactile  sense.     Thus,  if  a 

Serson  claims  that  he  has  lost  the  sense  of  touch  and  cannot  feel  the 
ifference  between  silk  or  cotton  and  the  finger,  or  that  he  cannot 
feel  the  points  of  the  jesthesiometer  widely  separated  beyond  what 
should  be  the  normal  point,  the  subject  may  be  quietly  changed  and 
an  opportunity  sought  for  during  the  examination  to  touch  lightly 
with  the  finger  the  part  that  is  claimed  to  be  anaesthetic,  when  the 

Satient's  attention  is  attracted  to  something  else ;  and  then  some  evi- 
ence  of  the  touch  having  been  felt  may  be  obtained.  In  this  way 
I  have  often  detected  malingering ;  in  one  case  lightly  touching  the 
patient's  neck  when  her  back  was  toward  me,  whereupon  she  turned 
her  head  sharply  around,  and  in  another  case  by  lightly  tapping  the 
man's  hand  with  mine  as  his  head  was  directed  away  from  me,  when 
the  immediate  quick  turn  of  the  head  and  the  inquiring  look  made 
it  evident  that  the  touch  had  been  accurately  felt.  A  quick-minded 
and  alert  examiner  can  almost  invariably  throw  a  malingerer  off  his 
guard  by  this  method. 

PAIN. 

The  best  test  of  the  sense  of  pain  is  by  the  hidden  needle,  or 
ai(/u'e  cachS.  This  is  a  needle  within  a  hollow  cylinder,  and  to  the 
upper  end  of  it  is  attached  a  spring,  whieli  in  its  turn  is  attached  to  a 
spiral  thread  running  up  and  down  through  a  slot  by  the  working  of 
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«  Htik  circular  cap.  The  extent  to  wtiicb  the  ueedle  can  be  made  to 
protrude  can  be  determined  l^eforehand.  This  instrument  ia  placel 
upon  the  patient's  skin,  very  tew  people  knowing  what  it  is,  and  the 
"eedle  is  pressed  quicklj  down  and  inserted  into  the  skin,  so  that 
'^  ba  tjeautiful  test — as  perfect  as  i.*an  l)e  devised^ — of  the  pure  sense 
^f  pain,  without  any  anticipation  u\mn  the  patient*s  part.  Unfor- 
nately,  however,  it  will  sometimt^  happen  in  this  day  of  damage 
P^lito  against  corporations  that  indiviiJnaU  are  acquainted  with  the 
'tistrument,  and  it  requires  very  h'ttle  fortitu^le  to  stand  the  prick  of 
^his  pin  without  any  manifestation  of  pain,  wliich  is  not  surprising 
When  we  reflect  how  readily  patients  become  afxjustomed  to  the  inser- 
tifja  of  hypodermic  needles  for  inches  under  the  skin,  whilst  most 
8oboolboy8  are  familiar  with  the  schcx>lboy  trick  of  doubling  up  the 
1^  under  the  thigh,  then  drawing  the  skin  over  the  knee  tense, 
lod  suddenly  jai»bing  in  a  pin  without  expressing  any  feeling  of 
paio.  In  any  doubtful  case  it  is  well,  therefore,  to  make  use  of 
some  other  test  than  the  hidden  needle,  and  this  can  ahvays  be 
done  by  means  of  an  elet^tric  battery.  The  battery  should  l>e  well 
tested  beforehand,  in  order  to  as^^ertain  that  a  powerful  current  can 
be  turned  on  at  wilL  Small  elect rotles  of  copper  (Figs.  72  to  76) 
should  be  usel,  and  should  Ije  sepunitcxl  only  a  few  inches.  A  gentle 
current  should  be  first  used,  and  if  tlie  patient  claims  that  any  pain 
is  felt,  a  feint  should  be  made  for  a  minute  or  two  of  testing  with 
this  gentle  current,  and  then,  after  the  examiner  has  apparently  sat- 
isfieil  himself  tliat  no  pain  is  felt  and  tlie  patient  is  thrown  off  his 
^ard,  a  powerful  eurrent  should  he  suddenly  turned  on.  This, 
however,  will  not  be  conclusive,  l>ei*ause  tlie  patient  may  really  have 
an  impairment  of  the  sense  of  pain  and  yet  not  an  absolute  loss  of  it, 
ao  that  a  lighter  current  might  really  not  be  felt,  whilst  the  most 
powerful  current  would  be.  However,  this  primary  procedure  has 
the  advantage  in  many  cases  of  causing  the  [mticnt  to  break  down 
at  ont«  and  admit  that  he  has  been  shamming.  If  he  dt>es  not  do 
this,  the  examination  shotdd  be  resume<l,  and  starting  with  the 
moderate  current,  it  should  l>e  gradually  increasal  until  it  is  deter- 
mined relatively  what  current  is  really  felt.  By  the  time  this  se*'ond 
examination  is  in  process  a  shamming  patient  has  usually  IxHxime  so 
demoraKzed  that  any  further  shamming  will  l>e  easily  rwognized, 
whilst  a  partial  anaesthesia  in  a  truthful  pt-rson  will  Im^  determined 
with  equal  readiness.  Markctl  degrws  of  aniesthesia,  however,  can 
often  be  determined  by  tlie  neeille,  because  it  often  happens  that  such 
^H  Ruirsthesia  is  accompanied  by  an  is^^'hiemia  of  the  aniestlutic  part, 
^H  which  is  demonstrated  l>y  tlie  sluggish  fluwoflih:HRl  following  a  deep 
^H  Deedle-prick»  and  this  lrloo<l  is  usually  venous  in  ciiaracter.  More- 
^m  over,  the  needle-prick  can  be  made  to  serve  a  good  purpose  by  l>eing 
used  upon  the  amesthetic  part  when  the  patient's  attention  is  attracted 
to  other  matters. 

MUSGULAR  SENSE. 

Tbe  muscular  sense  should  l>e  tested  by  bending  a  joint  or  a  limb 
with  the  patient's  eyes  blindTolded,  and  then  having  the  patient  tell 
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what  movement  is  made.  In  the  slighter  degrees  of  impairment  of 
the  muscular  sense  the  small  joints  can  be  moved  without  the  patient 
knowing  it,  whilst  the  larger  joints  cannot,  and  it  is  a  high  degree 
of  anaesthesia  that  permits  of  the  larger  joints  or  a  whole  limb  being 
moved  without  the  patient  being  aware  of  it.  If  anyone  has  a 
doubt  of  the  difference  between  the  muscular  and  tactile  sense,  they 
have  only  to  have  an  experience,  as  I  have  daily  in  my  clinios  and 
lectures,  of  absolute  impairment  of  tactile  sense  and  preservation  of 
muscular  sense,  and  vice  vet^aa. 


Fig.  99 
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TEMPERATTJBE-SENSE. 

The  simplest  test  of  the  temperature-sense  for  clinical  purposes  is 
to  take  three  tumblers  or  test-tubes  of  water,  one  cold,  one  luke- 
warm, and  one  hot,  and  have  the  patient  tell  which  is 
which  with  blindfolded  eyes.  Care  should  be  taken, 
however,  that  the  eyes  are  blindfolded  before  the  water 
is  brought  into  the  patient's  presence,  otherwise  quick- 
minded  individuals  will  see  the  slight  steam  from  the 
water  or  notice  the  greater  transparency^  of  perfectly 
cold  water.  A  more  accurate  test  can  be  made  by  a 
11  series  of  test-tubes  with  water  at  different  degrees  of 

■^  temperature  as  tested  by  an  ordinary  axillary  thermom- 

eter. In  the  Salp^tri^re,  in  Paris,  the  instrument 
shown  in  Fig.  99  is  used.  It  is  difficult  to  test  the 
temperature-sense  in  malingerers,  but  I  have  sometimes 
succeeded  in  exposing  individuals  who  claimed  that 
they  could  not  feel  differences  of  temperature  by  sud- 
denly spilling  some  hot  water  upon  the  hand  when 
their  attention  was  directed  to  other  subjects. 

WEIGHT. 

The  sense  of  weight  has  not  been  shown  to  be  clinic- 
ally of  much  importance,  and  we  know  very  little  about 
the  significauce  of  variations  in  it.  It  can  be  tested  by 
superposition  of  varying  weights.  The  hand  should  be 
well  supported  by  being  laid  gently  upon  a  table,  and 
the  weights  should  he  superimposed  at  regular  intervals 
as  measured  by  the  second-hand  of  a  watch. 
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THE  TENDON-BEFLEXES. 

The  tendon-reflex  consists  of  the  muscular  jerk  which  results 
from  mechanical  irritation  of  the  tendon  of  the  muscle,  and  it  is 
something  entirely  distinct  from  the  muscle- reflex,  which  is  due,  as 
the  name  indicates,  to  mechanical  irritation  of  the  muscle  itself.  All 
muscles  have  their  tendon-reflexes,  of  course,  so  that  in  order  to  speak 
of  them  fully  we  should  catalogue  every  muscle  in  the  body.  As  a 
matter  of  fact,  however,  there  are  only  a  few  muscles  which  are  of 


TESTS  OF  MOTOR  AND  SENSOEY  SYMPTOMS. 


167 


siiflScient  sim  and  auatoralcallr  so  sftuatefl  as  to  enable  us  to  play 
u[ion  tiieir  tendons  and  obtain  a  jerk  of  tbe  muscle  in  health, 
lUlbuiagh  in  many  diseased  muscles  we  ean  obtain  reflexes  which 
itu|M)8sible  in  the  normal  condition*  The  teudon-reflexes  which 
ftre  of  clinical  importiiuw  are  tbe  patellar  tendon  re  Hex  or  knee  jerk, 
the  trioepe  tetidon-reHex  or  el  bow  Jerk,  the  jaw-jerk  or  tendon-reflex 
of  the  masseter  muscles,  and  tlie  tendon-reflex  of  the  leg-rauseles^  or 
tbe  so-called  ankle-clooos.      The   niost   important  of  these  is  the 

Etellar  tendon-reflex — the  knee-jerk,  or  tlie  tendon -reflex  par  excels 
ice.     This  can  be  evoked  in  several  ways.     The  patient  can  be 
made  to  cross  one  knee  over  the  other,  and  whilst  it  is  tbus  hanging 
perctission  can  be  made  upon  the  tendon  of  the  quadriceps  ex teiisorj 
as  it  is  stretched  over  the  flat  surface  of  the  tibia.     Tlie  bt^t  means 
of  perttussion,  I  think,  is  that  wbi*'h  I  am  accustomcxi  to  use  in  my 
cdinii^.     The  middle  tinger  of  the  right  hand  is  extended,  the  index- 
finger  placed  back  of  it  so  as  to  support  tlie  distal  plialanx^  and  the 
thumb  is  put  in  front  of  it  in  a  corresponding  situation.     By  tbis 
means  a  strong  and  delicate  |)erc*us.siou-hanimer  of  Nature*s  making 
18  ready  at  hand,  with  which  one  can  tap  strongly  or  tap  ligbtly, 
so  as  to  bring  out  a  feeble  tendon-reflex  or  show  tbe  great  irritability 
of  a  very  much  exaggerated  one*    A  percuss  ion -hammer  may  also  be 
made  use  of,  or  the  tendon  may  be  lapped  with  tlie  side  of  the  band, 
but   none  of  these  niethtxls  is  equal  to  that  just  descriljcd  in  pre- 
cision and  facility  of  range  from  a  light  to  a  heavy  blow.     This 
knee-jerk  when  feeble  can  often  be  made  more  forcible  by  what  is 
called  the  method  of  **  reinforcement,"     Jendrassik  does  this  by 
liaving  the  ]>atient  lock  the  fingers  of  each  hand  and  pull  them 
forcibly  apart ;  and  Mitcliell  and  Lewis  have  shown  that  the  same 
eSoct  can   be  obtained    not  only   by   powerful  muscular  acts,    but 
by  winking,  speaking,  coughing,  laiighiugj  pulliug  the  hair, 
touching  the  skin  with  iron  or  sometbing  liof,  pinching,  or  electrical 
excitation  upon  any  part  of  the  l>ody.     The  jerk  forward  of  the  foot 
Id  be  carefully  oi>served  for  two  kinds  of  phenomena  :  first,  the 
ttOdCKiDt  of  muscular  movement  ;  and,  second,  the  spastic  element 
evident  in  the  muscles*      Thus,  a  simple  increased  jerk   may  be 
obtained^  or  a  spastic  jerk,  or  a  comhiuntion  of  tbe  two.     Clinical 
observers  have  not,  in  my  opinion,  by  any  racaus  laid  tbe  stress  upon 
the?e  two  kinds  of  phenomena  that  tbey  deserve.     It  may  often  be 
extrenielv  diflicult  to  determine  what  is  a  normal  knee-jerk  forward 
of  the  foot,   because  the  range  of  the  normal   is  so  great ;  but  a 
spastic  element,  a  quick  jerky  twitch   lorwaixl,  is  always  aliuormal, 
even   when   the   muscular   range  of  the   movement   in   small      The 
tendon-reflex    varies    %"ery   greatly   in    heaUli.      Thus,  among   200 
be&hhy   medical   students  whom   I    examined,  in    5   I    found    the 
tendon-reflex  absent,  in  180  of  an  approximately  normal  range,  and 
in  15  apparently  exaggerated,  but  in  none  of  these  did  I  find  any 
spasmodic  element. 

The  jaw*jerk  is  tested  in  the  following  manner :   The  patient  is 
taade  to  open  the  jaw,  and  tlien  the  masseter  muscles  are  tapped  with 
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a  percussioD-hammer  or  the  finger  held  in  the  way  just  described. 
This  tendon-reflex  is  seen  only  in  disease. 

The  foot-  or  ankle-clonus  (also  formerly  called  spinal  epilepsy  by 
Brown-S6quard)  is  evoked  in  one  of  two  ways:  1,  the  patient  is 
made  to  extend  his  leg  and  thigh,  when  the  physician  should  grasp 
the  back  part  of  the  calf  with  the  left  hand  and  the  anterior  portion 
of  the  sole  of  the  foot  with  the  right  hand.  The  patient  should  then 
be  instructed  to  remove  his  voluntary  control  from  the  muscles  of 
the  foot,  and  whether  this  has  been  done  should  be  determined  by 
gently  flexing  the  foot  upon  the  1^,  as  the  same  difficulty  is  often 
met  with  in  uneducated  people  in  this  regard  that  will  be  spoken 
of  in  describing  the  test  for  slight  contracture.  When  it  is  cer- 
tain that  the  patient  has  *'  let  go  '  of  his  foot,  the  latter  should  be 
quickly  and  forcibly  flexed  upon  the  leg,  when  any  exaggerated 
tendon-reflex  will  be  made  evident  to  the  examiner's  hand  by  a  series 
of  throb-like  extensions  of  the  foot,  which  will  pass  into  a  continuous 
coarse  tremor  if  flexion  of  the  foot  is  firmly  maintained ;  2,  the 
patient  should  be  seated  upon  a  stool  and  then  instructed  suddenly 
to  tap  the  toes  of  one  foot  tirmly  upon  the  floor,  keeping  the  heel 
well  elevated,  when  an  exaggerated  tendon-reflex  may  be  shown  by 
a  series  of  rhythmical  contractions  of  the  muscles  of  the  legs,  con- 
stituting a  coarse  tremor  also  In  some  cases  the  ankle-clonus  can 
be  evoked  by  only  one  of  these  methods,  but  in  others  lK>th  methods 
will  produce  it,  and  I  have  frequently  been  able  to  call  it  forth  by 
one  method  one  day  and  then  failed  to  obtain  it  the  next  day  in  the 
same  patient  except  by  the  other  method,  and  perhaps  upon  a  further 
day  failed  to  evoke  it  in  this  individual  by  either  method. 

It  is  still  a  matter  of  doubt  as  to  whether  the  knee-jerk  is  a  direct 
muscular  process  or  a  spinal  reflex  act.  It  has  been  observed  that 
the  duration  of  the  reaction-period  is  shorter  than  that  of  spinal 
reflexes.  Nevertheless,  section  of  either  the  sensory  or  motor  spinal 
nerve-roots  abolishes  the  knee-jerk,  so  that  it  is  apparently  dependent 
in  some  way  upon  the  spinal  cord.  This  I  have  verified  in  my  own 
experiments,  and  I  have  also  found  that  such  a  slight  inhibition  as 
lifting  the  crural  nerve  lightly  upon  a  strino^  abolishes  the  knee- 
jerk  of  a  rabbit,  and  that  this  knee-jerk  immediately  reappears  when 
the  string  is  withdrawn.  Another  theory  has  been  that  nervous 
excitations  continuously  transmitted  from  the  spinal  cord  to  the 
mn8ck«  maintain  the  so-called  muscular  tonus,  but  Loml)ard  could 
find  no  proof  that  muscular  tonus  was  continuous,  or  that  the  irri- 
tability of  a  muscle  to  a  mechanical  stimulus  was  dependent  on  its 
tension.  H.  C.  Wood,  refining  the  matter  still  further,  has  suggested 
that  tlie  irritability  of  the  nerve  in  the  sarcolemma  of  the  muscle 
might  be  dej)endent  on  the  spinal  cord,  and  that  the  knee-jerk  was 
dependent  upon  the  irritability  of  these  nerves,  so  that  it  might  not 
be  a  reflex  act,  and  yet  not  be  dependent  upon  muscular  tonus. 
But,  as  Bowditch  pointed  out,  the  irritability  of  the  nerve  is  not 
lessened  for  some  time  after  section,  although  the  knee-jerk  is  lost 
immediately.  As  to  how  the  "reinforcement"  method  increases  the 
knee-jerk  we  are  equally  in  the  dark.     There  are  two  theories  upon 
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the  subject :  one  is  that  the  inhibitory  action  of  the  cerebrum  is  cut 
off  from  the  parts  below  through  tlie  nervous  energy  being  diverted 
to  otlier  paths  by  the  vohiutary  act  of  reinforcement  of  such  mu8- 
oular  efforts  as  coughing,  sieging,  etc, ;  and  the  other  theory  is  that 
m&  excess  of  energy  is  expended  in  these  acts  of  reinforcement  which 
exalts  the  excitability  uf  other  centres.  Neither  theory,  however, 
has  been  proved  or  disproved.  The  kDee-jerk  varies  in  healthy 
indtTidaals  to  a  considerable  extent  under  the  influence  of  fatigue, 
sleep,  changes  in  the  weatlicr,  emotions,  diffei-ent  sensory  impressions, 
or  mental  effort,  and,  as  we  shall  have  occasion  to  see  in  the  various 
chapters  of  this  book,  alters  greatly  from  time  to  time  in  cases  of 


Gowere  believes  that  the  essential  condition  to  all  these  tendon- 
reflexes  is  that  of  passi%^e  tension  of  the  muscle,  not  necessarily  of 
the  teodoD,  and  he,  therefore^  sugg^ts  for  them  the  name  of  myotatio 
ixmiraetioDs  (from  rar^Jc,  extended), 

CUTAJ^OUS  EEFLEXES, 

The  chief  cutaneous  reflexes  are  the  cremaster,  tlic  plantar,  the 
inaminary,  and  the  alxlominaL 

The  cremaster  reflex  ran  be  tested  by  having  the  patient  stand  up, 
so  that  the  testicles  and  the  penis  hang,  and  then  scratching  gently 
with  the  nail  or  with  a  blunt  instrument  along  the  inner  side  of  the 
thigh,  when  the  testicle  will  be  seen  to  be  dmwn  np*  This  reflex  can 
generally  be  evoked  within  an  area  covering  the  inner  side  of  the 
tbigh,  alK)ut  to  the  middle  line  in  front  and  about  to  the  edge  of  the 
isarve  of  the  thigh  inwardly;  but  when  it  is  exaggerated  it  can  l>e 
elicitetl  by  excitation  of  farther-lying  portions  of  the  thigh,  even  the 
bsck  of  it,  or  by  irritation  of  the  aUlorainal  cutaneous  surface.  It 
has  not  yet  been  proven  to  be  a  sign  of  much  diagnostic  importance, 
but  I  have  seen  it  notably  exaggerated  in  many  cases  of  reflex  s{>astic 
symptoms,  i>ain  from  stricture,  disease  of  the  seminal  vesicles,  and 
occasionally  from  disease  of  the  prostate  gland. 

The  plantar  i-cflex  is  the  reflex  eontmction  provoked  by  tickling  the 
fiole  of  the  fo<)t,  the  muscles  of  the  leg,  or  even  of  tlie  thigh.  In  some 
cases  mere  tickling  will  not  eal!  forth  this  reflex,  but  it  will  have  to 
be  elicited  by  pricking  with  a  needle,  or  by  the  faradic  brush,  or  by  a 
eponge  dipped  in  hot  water,  or  even  by  putting  the  limb  into  hot  water- 

The  mammary  reflex  is  obtained  by  tickling  the  breast,  when  the 
nipples  are  erected  by  tlie  ccmtmction  of  the  nmscular  fibres. 

The  ab<iominal  reflex  is  the  contraction  of  the  mtiscles  of  the 
abdominal  wall  when  the  skin  over  the  abdomen  is  irrit^ited  by  the 
finger-Dail,  or  by  a  blunt  object,  or  with  something  cold  or  some- 
ihtDg  hot.  The  upper  part  of  this  reflex  is  known  as  the  epigastric 
reflex. 

COHTEACTUEE. 

Contracture  is  a  condition  of  the  muscles  which  differs  radically 
fhun  ooot]w*tioD*     In  the  latter  the  muscle  is  locked,  as  by  fixation 
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of  a  joint  or  by  callus.     In  the  former  the  miiscle  is  oontracted,  but 

tbo  contracture  is  not  fixed,  and  c^an  l>e  overcome  by  gently  pressiDg 
U|^VDU  the  rausde,  the  tnjntracting  musde  giving  to  the  examiner's 
hand  the  sensation  as  of  wax  gradually  yielding.  This  condition 
geaerally,  almost  invariably,  affects  the  flexor  muscles,  and  varies  in 
d^ree  from  the  slight  coutraction  that  can  only  be  evoked  by  careful 
examination  to  the  pronouncetl  degi-ee  in  which  the  muscles  are 
drawn  into  positions  of  great  deformity,  as  in  Figs.  100  and  101. 
When  the  condition  is  very  markal  there  is  no  difficulty  whatever 
in  detecting  it,  but  slight  degrees  of  it  require  some  care  to  elicit, 
and  I  have  for  yeara  been  in  the  habit  of  employing  the  followiDg 
methods  in  my  clinics :  We  will  suppose  that  the  muscles  which  we 
are  examining  are  those  of  the  lower  extremity.  The  })atient  is 
instructed  to  extend  the  leg  and  then  to  give  it  up  j^ssively  to  the 
examiner.     Many  uneiluc^ted  people  find  it  very  hard  to  remove  ab- 


Fig.  im. 


FtQ.  mh 


Contracture  of  the  baud  In  &  case  of  hemi* 
plc^a  from  hemorrhage  itito  the  Intemftl 
capsule.    Dorsal  view. 


Couiracture  of  the  Imod  in  a  cuae  of  beml- 
plcgift  tfom  hemorrhAtfe  Into  the  internal 
capiitite.    Palmar  view. 


sohitely  their  voluntary  control  of  a  set  of  rauscles,  am!  therefore  the 
leg  must  l)e  bent  at  the  knee  aevend  times  in  order  to  determine  that 
the  patient  has  allowed  it  to  extend  and  flex  with  perfcc^t  flaccidity. 
When  this  has  i)een  satis faetorily  determtnedj  the  leg  is  gently  ex- 
tended upon  tiie  thigh,  tme  of  the  examiner's  liands  grasps  it  above 
the  ankle^  whilst  the  other  hand  of  tlie  examiner  is  placed  upon  the 
thigh,  and  then  a  sudden  movement  of  flt^xion  of  the  leg  should  be 
made.  If  tliei-e  is  any  slight  eontmeture  of  the  inu!^eles,  the  exam- 
iner's  hand  will  become  aware  of  a  sudden  movement  of  resistance  id 
the  leg,  like  a  muscular  **  click/'  and  I  he  hand  is  thrown  hack  to  a 
varying  dec^ree,  usually  suflBcieut,  even  in  the  slightest  cases,  to  be 
liertH?ptibIe  to  the  eyes  of  the  class.  A  very  little  exf>erient^  will 
enable  a  person  to  make  a  quick  distinction  between  this  involuntary 
muscular  resi.stance  or  click  of  the  U*g  whose  mu^cle^  are  contractu  red 
and  the  resistance  which  may  be  matle  voluntarily  by  the  patient, 
and  I  never  have  any  difficulty  in  teaching  my  claas  to  make  this 
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lidtittcitOD  in  one  lecture.  I  believe  that  this  method  of  mine  is  of 
very  great  value  in  determining  slight  degrees  of  eontraetnre,  and 
,io  several  cases  I  have  bet'ti  able  by  it  to  solve  the  question  as 
whether  tliere  was  any  malingering.  When  the  contracture  is 
^marked,  this  sensation  of  muscular  resistance  or  click  is  very  distint.^t, 
and  the  examiner's  liaud  will  ix?  thrown  back  several  inches  as  he 
iltieiiipta  to  flex  the  leg.  Tlie  great  mistake  made  by  most  of  my 
itodents  is  that  the  movement  of  flexion  is  not  quick  enough,  as  a 
Jow  movement  of  tlexion  will  not  evoke  this  muatmlar  clicks  The 
piMOCHDeDon  is  evidently  dependent  upon  the  increased  muscular  or 
iBEldillotlB  excitability — I  am  not  certain  which  it  is,  although  1 
that  it  is  the  latter*  as  iu  all  of  tlies*.*  cases  the  tendon -reflexes 
caggerated,  while  the  muscular  excitahiHty  is  not  always  above 
>rinaK  Indeed,  it  may  Ije  laid  down  as  a  rule  that  tendon- reflexes, 
rmuacular  contracture,  and  hasty  micturition  are  symptoms  that  go 
together;  and  in  some  cases  of  jjaraplegia,  es[iecially  wheu  due  to 
spinal  syphilisj  these  three  symptoms  become  anuoyiug  to  the  highest 
degree,  so  that  the  urine  must  be  passed  at  very  frequent  intervals 
during  day  and  nighty  the  legs  are  painfully  flexetl  upon  the  alxio- 
men  by  the  contracture,  and,  as  I  have  seen  iu  several  instances,  the 
tendon -reflexes  are  so  enormously  exaggerated  that  the  least  move- 
ment  with  the  bedclothes,  or  a  loud  sound,  or  a  tap  uj>on  the  limb, 
will  cause  the  legs  to  be  draw^n  up  with  a  series  of  twitches  and  jerks, 
whilst,  if  the  patient  is  placerl  in  a  chair,  the  legs  will  be  seen  in 
constant  but  irregular  motion,  sometiraca  in  movements  of  flexion 
upon  the  abdomen,  first  upon  one  side  and  then  upon  the  otlier,  then 
in  rigid,  bar-like  extensions  of  the  legs  upon  the  thigh,  or  iu  flexion 
of  the  1^  upon  the  thigh,  until  life  is  made  more  than  miserable. 


PARADOXICAL  MUSCULAB  CONTRACTION, 

This  phenomenon  was  first  described  by  Westphal  as  a  slow  tonic 

IcoDtmetion  in  a  muscle  which  has  been  suddenly  relaxed.     It  is  best 

I  the  tibialis  antieus,  and  can  be  evoked  by  grasping  tlie  foot 

Bively  flexing  it  on  the  leg.     It  hm  also  been  observed  in  the 

extctisors  of  the  toes,  oce^oually  in  the  flcxoi's  of  the  knees,  rarely 

in  the  arm-muscles.     It  is  not  ac^com|>anilKl  by  muscubr  rigidity  or 

I  by  exaggerated  reflex  of  the  muscle  itself,  although  there  lias  some- 

f  times  been  dimiuution  of  the  latter.     It  is  as  yet  a  clinical  curiosity, 

mod  its  cause  is  unknown. 


MUSCULAR  INCOORDINATION, 

Ataxia  is  that  condition  of  muscular  inco-ordination  in  which  pre- 
cise combined  movements  of  the  muscles  cannot  be  performed  with 
the  normal  exactness,  although  there  is  no  loss  of  muscular  strength. 
Muscular  iuco-ordi nation,  or  ataxia,  can  l»e  deteett^l  in  several  ways. 
The  best  test  of  the  lower  extremities  is  to  have  the  patient  walk  along 
a  Btraight  line,  such  as  a  crack  iu  the  floor,  tlie  edge  of  a  rug,  or  a 
straight  line  running  through  the  carpet,  and  do  this  with  the  eyes 
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closed^  80  as  to  be  entirely  dependent  upon  the  sensations  oominff 
through  the  sensory  nerves  of  the  lower  extremities.  A  normiQ 
person  can  walk  this  straight  line  with  steadiness  and  ease,  whereas 
a  person  who  has  ataxia  will  stagger  slightly^  oocasionally  tiirow  one 
1^  out  to  maintain  the  equilibrium^  or  in  the  greater  degrees  be 
totally  unable  to  hold  himsdf  erect.  Ataxia  of  the  upper  extremities 
can  be  tested  by  having  the  patient  shut  the  eyes  and  then  swing  one 
arm  up  from  the  side  of  the  body  with  a  long  swin^ng  movement, 
so  as  to  touch  the  tip  of  the  nose  with  the  tip  of  the  forefinger,  when 
inability  to  co-ordinate  the  muscular  movements  will  be  seen  by  a 
&ilure  to  bring  the  finger  to  the  nose,  the  finger  either  hitting  the  side 
of  the  nose,  or  wavering  as  the  nose  is  approached,  or,  in  tne  severe 
cases,  hitting  only  the  side  of  the  head,  or  the  ear,  or  fisiiling  alto- 
gether to  perform  any  purposive  movement  toward  the  noee.  This 
ataxia  of  the  muscles  of  the  extremities  is  called  motor  ataxia. 
The  ataxia  which  a  person  has  in  the  trunk  in  the  sitting  position  is 
called  static  ataxia,  and  it  can  be  seen  by  the  swaying  and  inability 
to  maintain  steadily  upright  the  trunk  of  the  person  who  is  seated. 
Some  authors  speak  of  the  so-called  Romberg  symptom  as  an  evidence 
of  ataxia.  When  this  is  present,  the  patient,  standing  with  the  eyes 
closed  and  the  feet  closely  approximated,  sways  to  one  side  or  the 
other,  or  backward  and  forward.  I  do  not  regard  this,  however,  as 
a  sign  of  muscular  inco-ordination  or  pure  ataxia,  but  rather  a  dis- 
turfa^mce  of  equilibrium  due  to  so  many  different  diseases  of  the 
central  and  peripheral  nervous  system  that  its  diagnostic  value  is 
very  small.  Other  authors,  again,  speak  of  the  standing  upon  one 
foot  with  the  other  raised  as  a  good  test  of  ataxia,  but  there  are 
many  perfectly  healthy  people  who  cannot  do  this  well,  and  it  is  a 
very  unreliable  and  clumsy  test. 

In  these  tests  which  I  have  spoken  of  for  ataxia,  great  care  must 
be  exercised  to  have  the  patient's  eyes  closed,  and  not  to  have  him 
touch  with  the  hand  any  neighboring  object  or  any  person,  because, 
as  I  shall  show  when  treating  of  locomotor  ataxia,  a  patient  who 
may  have  so  pronounced  an  inco-ordi nation  of  muscles  as  to  be  in 
danger  of  breaking  his  neck  in  attempting  to  walk  with  the  eyes 
closed  may  yet  so  walk  with  security  and  relative  ease  when  he  is 
simply  alIowe<l  barely  to  touch  his  own  finger  to  the  finger  of  an- 
other person,  as  by  this  method  he  obtains,  through  the  sense  of  touch 
and  the  muscular  sense  of  his  unaffected  or  slightly  affected  upper 
extremities,  a  guide  to  his  movements  which  is  lacking  in  his  affected 
lower  extremities. 

The  causes  of  muscular  inco-ordination  are  varied.  It  has  been 
observed  in  lesions  of  the  peripheral  nerves,  in  locomotor  ataxia,  in 
lesions  of  the  pons — especially  of  the  lemniscus — in  disease  of  the 
cerebellum  and  its  j)eduncles,  in  affections  of  the  cerebrum  and  also 
of  the  auditory  nerve.  It  is  probable,  therefore,  that  ataxia  may 
be  produced  by  any  defect  in  any  of  the  nerves  conducting  the  vari- 
ous kinds  of  sensation.  We  know,  as  has  already  been  said,  that  a 
defect  in  the  conduction  of  the  waves  of  sound  will  produce  it,  as  in 
lesions  of  the  auditory  nerve.     We  know  that  it  is  often  seen  in 
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iboeecaseB  of  peripheral  neuritis  io  which  there  is  only  impairment 
of  tbesen^  of  touch  and  pain.  We  know  that  it  ciiu  be  prodiiceil 
bylesioos  of  the  lemniscus,  whicli  is  a  sensory  tract.  \\\  know  that 
it  cao  be  produced  in  such  a  spinal  disease  as  locomotor  ataxis.  We 
do  not  know,  however,  exactly  which  one  of  the  four  seux^s  of  tact, 
mustMikr  sense,  paio,  and  temi>erature;  must  Ijc  impaired  in  order 
to  produce  it,  although  it  is  very  prol>ablc  that  it  is  never  due  to 
lesiou  of  the  temperature-  or  pain-sense.  1  am  inclined  to  think 
that  it  is  often  due  either  to  lesion  of  both  the  mu&cular  sense  and 
the  .^nse  of  touch,  or  of  the  sense  of  touch  alone*  That  it  is  not 
dfpeodent  upon  loss  of  the  muscular  sense  alone,  I  have  dcmon- 
stflited  aeveral  times  to  my  chtsses  hy  exhiljiting  ataxic  patients  in 
whom  the  muscular  sense  was  either  normal  or  so  siightly  impaired 
M  not  to  be  able  to  account  for  the  very  pronounced  ataxia,  as  well 
as  othtiT  imtieuts  whose  muscular  sense  was  greatly  atlected  and  who 
j^  bad  no  ataxia. 


MUSCULAR  STRENGTH. 


Muscular  strength  is  to  be  tested,  of  course,  by  determining  the 
rouscular  jjower  of  the  ditlereut  rausclea  Fig.  102  represents  an 
iastrument  for  testing  the  strength  of  the  muscles  of  the  hands.     By 
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OjTDAiuometer, 

taking  it  into  the  palm  and  squeezing  it,  the  strength  in  kilogrammes 
k  indicated  upon  the  lower  scale,  that  for  pressure;  whilst  locking  a 
finger  in  each  oval  end  and  pulling  will  indicate  the  strength  upon 
the  s^rale  for  traction.  The  detect  in  this  instrument  is  that  the  spring 
1  i»  variable  in  its  elasticity  and  so<m  becomes  weak,  so  that  tiie  meas- 
oreraents  Bte  not  absolute.  It  is  preferably  used,  therefore,  to  test 
the  strength  from  time  to  time  in  a  given  case.  The  best  means  of 
testing  the  strength  of  the  hand- grasp  is,  I  think,  the  one  which  I 
have  devised:  I  give  tlie  patient  ray  hand  in  such  a  way  that  he 
cannot  grasp  it  above  the  knuckles,  so  that  he  cannot  hurt  me  unless 
be  poesesM  unusual  strength,  because  my  fingers  roll  over  one  another 
imd  prevent  him  from  obtaining  a  firm  hold*     One  soon  becomes  an 
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expert  in  hand-grasps  if  this  method  is  used,  for  all  civilized  man- 
kind is  already  familiar  with  the  varying  d^rees  of  hand-pressures 
and  their  shades  of  meaning.  Just  as  we  gynecologist  has  an  edu- 
cated finger^  so  should  the  ueuroI(^ist  have  an  educated  hand.  I  can 
readily  detect  slight  variations  of  strength  by  my  method. 

There  is  no  convenient  instrument  ror  testing  and  recording  the 
muscular  strength  of  the  foot  and  leg ;  but,  after  all,  in  every  case 
of  muscular  impairment,  anatomical  knowledge,  beyond  the  possi- 
bility of  any  instrument,  is  needed  to  detect  the  individual  muscles  at 
&ult.  In  most  cases,  too,  the  gait  is  of  great  value  in  diagnosis,  for 
the  drop  of  the  toe  in  extensor  paralysis,  the  flop  of  the  foot  in  flexor 
impairment,  the  wrist-drop  in  lead -paralysis,  and  other  characteristic 
deformities  tell  as  much  as  an  instrument  or  a  careful  examination 
of  the  muscles  involved. 

CEREBRAL  THERMOMETRY. 

In  1878  I  presented  to  the  American  Neurological  Association  the 
results  of  an  investigation  of  cerebral  temperatures  of  102  indi- 
viduals. The  places  at  which  I  placed  the  thermometers  I  denomi- 
nated stations,  and  they  were  situated  as  follows :  One  on  each  side 


Fig.  108. 


Flo.  104. 


Cerebral  thermometer. 


Cerebral  thermometer  with  cover  and  pad. 


somewhat  back  of  and  above  the  commencement  of  the  external 
angular  process  of  the  frontal  bone,  the  frontal  station;  one  on  each 
side  just  above  the  ear,  the  parietal  station  ;  and  one  on  each  side  of 
the  occiput,  the  occipital  station.  About  over  the  fissure  of  Rolando 
— i.  c,  about  six  and  seven-eighths  inches  back  from  the  furrow  formed 
by  the  junction  of  the  nasal  bones  with  the  nasal  process  of  the 
frontal — was  the  vertical  station ^  two  on  each  side.  I  had  made  a 
series  of  surface-thermometers,  great  care  being  taken  to  see  that  they 
registered  perfectly  and  that  the  flat  bulbs  were  not  sufficiently  plia- 
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lie  to  have  the  registering  scale  of  mercury  alt<*red  more  than  one- 
lalf  a  degree  by  strong  pi'essure.     These  tbemionieters  were  lietd  in 
lace  by  a  strip  of  soft  morocco  running  around  the  liead  and  upward 
irer  the  line  of  the  great  longiluflinal  fissure  to  the  ot'cipiit,  and  per- 
rate*l  so  as  to  permit  the  insertion  of  the  thermometer  at  the  requi- 
te stjitione.     lu  additiou  to  this,  eaeh  thermometer  liad  around  the 
bulb,  sliding  over  tlie  upright  st:^le,  a  ronnd  padded  cushion  of  silk, 
and  over  the  upright  seale  was  slipped  a  glove  of  silk,  thej^e  precau- 
tions being  taken  to  prevent  the  environing  terapemture  from  affect- 
ing the  mercury.     (Figs.  103  and  104,)     Tlic  conclusions  which  I 
irrived  at  were  these : 

1.  The  average  temi>ei'ature  of  the  left  frontal  station  was  94°  36', 
the  right  l>eing  93^  71'. 

2.  The  average  temperature  of  the  left  jmrietal  station  was 
W  44^  the  right  being  W  TjO', 

3.  The   average  tem|>crature   of   the   left    occipital   station   was 
^i>2°  66',  the  right  being  91 '^^  94'. 

^■^  4.  The  average  temperature   of  the    left  side    of  the  head    waa 

^bS*'  83',  the  right  l3eing  92'^  92'. 

^P     5.  The  average  temperature  of  the  whole  head^  exclusive  of  the 

vertex,  was  93^  51'. 

6,  The  average  temperature  of  the  motor  region  of  the  vertex  was 

Bl**  67', 
^m      7,  The  average  temperature  of  the  whole  head,  inelusive  of  the 
■Vertex,  was  92''  66'. 
'  8.  If  there  be  an  alteration  of  temperature  at  any  of  the  lateral 

IMatioQSi  this  fact  will  justify  a  mmplcion  of  abnormal  change  at  that 
^iol. 
[  9.  If  there  be  an  alteration  of  temperature  at  any  of  the  lateral 
Stations  of  more  than  two  degrees  above  or  below  the  average  of  such 
Station,  this  fact  will  eonstitute  strong  evidence  of  the  existence  at 
this  station  of  abnormal  change. 
10.  In  proportion  as  the  alteration  of  temperature  at  any  individual 
station  ia  increased  or  dtxjreased  l)eyond  the  figures  just  mentioned, 
in  exact  proportion  will  the  strength  of  the  evidence  lie  increased, 
until,  the  maximum  or  minimum  having  been  passed,  the  evidence 
will  become  almost  conehiKive. 

IL  If  it  should  60  happen  that  such  elevation  of  temi>erature 
above  the  average  should  be  at  any  lateml  stations  on  tlie  riglit,  caus- 
ing a  rise  at  this  point  beyond  the  average  temperature  at  the  corre- 
sponding station  on  the  left,  this  would  strengthen  the  suspicion  or 
the  evidence. 

12,  These  remarks  apply  with  equal  f»rce  to  the  average  for  the 
whole  of  eitiier  side,  as  well  as  to  the  average  fur  the  whole  head, 

13.  It  is  necessary  to  the  validity  of  these  conclusions  that  the 
contemporaneous  bodily  temjwrature  should  l>e  normal j  or  that  there 
ftbould  be  a  marked  disproportion  between  it  and  the  cerebral  tern- 
pemtures. 

I  then  put  on  record  the  first  ease  of  diagnosis  of  an  intracranial 
lesion  by  cerebral  thermometry — ^a  glioma  of  the  brain,  in  which  the 
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clinical  symptoms  pointed  to  an  implication  of  the  base,  but  which  I 
located  at  the  lateral  aspect  of  the  cerebrum,  and  iu  which  the  autopsy 
confirmed  my  diagnosis.  In  this  the  tumor  was  found  between  the 
horizontal  branch  of  the  fissure  of  Sylvius  and  the  first  temporal 
fissure,  while  the  whole  of  the  right  occipital  lobe  was  converted  into 
a  colloid,  extremely  vascular  mass,  giving  way  under  examination, 
this  also  extending  anteriorly  to  the  tumor  as  far  as  the  fissure  of 
Sylvius.    The  temperatures  at  the  different  stations  were  as  follows: 

Frontal,  left 95^7^. 

Frontal,  right 98»  sy. 

Parietal,  left 9^. 

Parietal,  right .       .       .  9Sf>7y, 

Occipital 960  7y. 

Occipital,  right lOOOflt/. 

The  average  of  the  left  side  was  96°  16',  and  of  the  right  was 
99°  52',  and  of  the  whole  head  97°  84'.  Since  then  Mills  has  reported 
two  cases,  one  a  case  of  frontal  tumor,  another  a  gumma  involving 
the  basal  termination  of  the  corpus  callosum,  its  peduncles,  the  lamina 
cinerea,  and  the  anterior  perforated  spaces,  and  Esk  ridge  a  case  of 
tumor  of  the  cerebellum  with  monocular  hemianopsia.  Mary  Putnam 
Jacob!  has  also  reported  a  case  of  tubercular  meningitis.  In  all  of 
these  my  statements  were  fully  confirmed.  Maragliano  and  Sep- 
pilli,  of  Reggio-Emilia,  Italy,  have  made  a  series  of  investigations 
upon  the  cerebral  temperature  of  the  insane  and  the  sane.  They 
ascertained  that  it  was  exceptional  to  find  the  average  temperature  of 
the  head  higher  than  normal  in  simple  melancholia  and  dementia ; 
that  the  highest  temperature  is  found  in  furious  mania,  then  in  de- 
creasing ratio  in  melancholia  agitata,  paralytic  dementia,  agitated 
dementia,  imbecility  and  idiocy,  simple  mania,  simple  melancholia, 
simple  dementia ;  that  in  all  mental  diseases  the  occipital  lobes  are 
of  lower  temperature  than  the  others ;  the  temperature  of  the  frontal 
lobes,  which  equals  that  of  the  parietal  in  agitated  dementia,  idiocy, 
and  imbecility,  is  higher  in  mania,  in  simple  melancholia  and  simple 
dementia,  whereas  in  paralytic  dementia  and  agitated  melancholia 
the  temperature  of  the  parietal  lobes  is  higher  than  that  of  the  frontal. 
In  all  the  principal  groups  of  mental  disease  the  averages  of  the  two 
side  of  the  head  are  almost  equal,  with  the  exception  of  congenital 
forms,  in  which  the  right  shows  a  higher  figure  than  the  left.  The 
general  temperature  of  the  body  of  the  insane  taken  in  the  axilla  and 
rectum  is  higher  in  melancholia  agitata  and  furious  mania,  and  gen- 
erally goes  on  decreasing  in  regular  order  in  paralytic  dementia, 
agitated  dementia,  simple  mania,  idiocy  and  imbecility,  tranquil  de- 
mentia, simple  melancholia.  These  Italian  authors  found  the  cerebral 
temperature  of  the  sane  to  be  higher  than  I  did,  their  figures  for  the 
individual  lol)es  being  on  the  average  1  iV(r°  greater  than  mine,  whilst 
they  found  the  whole  head  li%°  warmer.  They  explained  this  dis- 
parity by  the  fact  that  they  did  their  work  in  June,  July,  and 
August,  whilst  mine  was  done  in  the  winter  and  early  spring,  so 
that  when  they  made  some  observations  in  December  their  figures 
were  very  n<^rly  those  that  I  had  given,  and  they  thus  themselves 
admit  that  the  disparity  is  explained  by  the  ditference  of  the  tem- 
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perature  of  the  surrounding  atmosphere.     Maragliano  ascertained 

that  thermometers  placed  on  the  skull  were  accurate  indices  of  the 

temperature  of  the  contents  of  the  skull.     He  filled  a  skull  with 

Mrater  at  different  temperatures,  leaving  the  int^ument  and  hair  in 

place,  and  found  that  the  thermometers  placed  externally  followed 

faithfully  the  oscillations  of  the  temperature  of  the  water  within  as 

denoted  by  thermometers  placed  therein.     Amidon  has  made  some 

interesting  observations  confirming  my  results.    During  the  seventeen 

years  that  have  since  elapsed  I  have  made  a  number  of  observations, 

and  have  had  no  reason  to  modify  my  original  conclusions.     I  have 

not,  however,  found  that  cerebral  thermometry  is  always  of  value, 

inasmuch  as  there  are  many  organic  diseases  of  the  cerebrum  in 

which  the  alteration  in  surface-temperature  is  not  sufficient  to  lead 

to  a  positive  diagnosis.    In  all  cases,  however,  in  which  I  found 

a  variation  to  the  degree  which  I  have  indicated  I  always  found 

organic  disease ;  so  that  in  doubtful  cases  of  intracranial  neoplasm 

cerebral  thermometry  may  be  of  great  value  when  there  is  a  local 

rise  of  temperature  implicating  one  or  more  stations  on  one  side  of 

the  head.     Absence  of  rise,  however,  is  of  no  diagnostic  importance 

one  way  or  the  other. 


Vz 


CHAPTER    III. 

DISEASES  OF  THE  PERIPHERAL  NERVES. 

NEURALGIA. 

Definition.  Neuralgia  is  a  functional  affection  of  the  sensory 
fibres  of  the  peripheral  nerves,  and  manifests  itself  by  pain. 

Clinical  History.  The  pain  of  neuralgia  varies  extremely  in 
d^ree  from  a  mild  ache  to  a  severe  pain,  and  also  in  quality,  run- 
ning through  all  the  gamut  of  sensations  of  which  the  sensory  nerves 
are  capable,  so  that  it  may  be  boring,  dragging,  burning,  stabbing, 
shock-like,  creeping,  etc.  The  pain  of  neuralgia  has  certain  char- 
acteristics that  distinguish  it  from  pain  in  a  nerve  due  to  organic 
cerebral,  spinal,  peripheral,  or  visceral  disease,  and  these  peculiarities 
are  the  tendency  to  shift  from  one  nerve  or  set  of  nerves  to  another, 
and  the  presence  of  certain  tender  points  {pmrUs  douloureux).  The 
tendency  to  shift  manifests  itself  in  the  most  remarkable  manner  at 
times,  whilst  the  tender  points  are  almost  invariably  found  at  the 
levels  where  the  nerves  pass  from  a  deeper  to  a  superficial  level. 
Every  nerve  in  the  body  may  be  the  seat  of  neuralgia,  so  that  a  cata- 
logue of  all  the  different  forms  would  be  an  anatomical  list,  but  for 
practical  purposes  neuralgias  may  be  divided  into  those  of  the  head, 
trunk,  and  neck,  the  upper  extremities,  the  lower  extremities,  and 
the  visceral  neuralgias. 

NEURALGIA  OF  THE  HEAD. 

The  neuralgias  of  the  head  are  migraine  and  trigeminal  neuralgia. 
Migraine  will  be  considered  in  a  special  chapter,  because  it  is  more 
of  a  neurosis  than  a  neuralgia.  The  trigeminal  neuralgias  are  the 
ordinary  neuralgia  of  the  trigeminal  nerve  and  tic  douloureux.  The 
ordinary  trigeminal  neuralgia  may  manifest  itself  in  either  of  the 
three  branches  of  the  fifth  pair,  or  in  all  the  three  branches  simulta- 
neously. The  painful  points  in  the  ophthalmic  division  are  (1)  the 
supraorbital,  at  or  a  little  above  the  supraorbital  foramen ;  (2)  the 
pal[)ebral,  in  the  upper  eyelid ;  (3)  the  nasal,  at  the  junction  of  the 
nasal  bone  with  the  cartilajre ;  (4)  the  ocular,  vaguely  in  the  globe 
of  the  eye;  (5)  the  trochlear,  at  the  inner  side  of  the  orbit.  In  the 
second  division  of  the  fifth,  the  su})ran)axillary  branch,  the  painful 
points  are  the  check,  eyelid,  the  side  of  the  nose,  the  upper  lip, 
zygoma,  upper  temporal  region,  the  up[)er  row  of  the  teeth,  and  in 
the  nasal  cavities  and  gums;  whilst  in  the  infraorbital  branch  of 
the  second  division  the  painful  points  are  (1)  the  infraorbital;  (2) 
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';  (8)  Mi|»erior  labial  ;  (4)  the  [mlatine*     When  the  third  divi- 

ifon  **T  infraDiaxilliUT  division  of  the  fifth  is  affertwl,  tlie  iiaioiiil 

DJDtfi  are  (1)  the  temporal ;  (2)  the  inferior  dental,  and,  rai-ely,  the 

DferJor  labial  and  to  one  aide  of  the  tongue,  the  so*ealle<l  lingual 

■point. 

In  all  these  simple  ihnus  of  neuralgia,  while  the  pain  raay  vary 

iQ  clQ:ree,  as  I  have  said,  from  a  mild  ache,  coming  on  at  certain 

-irregular  times,  to  a  severe  and  shock -like  i>ain,  yet  it  .should  he 

ply  distinguished  from  that  variety  to  which  has  been  given  the 

!  of  tic  doulouretix,  in  which  the  jiains  come  on  in  paroxysms  of 

:  severity,  so  that  the  patient  liolds  the  face  and  sita  in  mute 

rigf>ny»and  which,  being  very  intractable  and  apt  to  continue  through 

years,  is  entirely  different  in  course  and  prognosis  from  the  simpler 

furras. 

NEURALaiAS  OF  THE  TRUNK  Am>   NECK. 

The  neuralgias  of  the  trunk  and  neck  are — 
Cervico-ompital  ; 
Plirenic ; 
Cervico*brachial  ; 
I>i>rso-intercostal ; 
Lumbar, 
C-ervicooctnpital  oenralgia  !s  in  the  r^ions  of  distribution  of  the 
upper  cervical  nerves,  and  is  therefore  felt  in  the  occipital  and 
rior  parietal  regions  to  the  vertex  as  far  fbrwunl  as  the  j^wirotid, 
tod  dovm  the  neck  to  the  clavicular  and  iippi^r  thoracic  regions,  or 
itnmy  l>e  limited  to  the  area  of  the  grt^t  <.>ccipitid  nerve,  the  small 
ocripital   nerve,  the  inferior   subcutaneous   nerve,   and   the   supra- 
cbvicular  nerves. 

In  phrenic  neuralgia  the  pain  is  at  the  lower  and  forward  region 
of  the  thorax,  at  the  points  of  insertion  of  the  diaphragm,  and  at  the 
oji(Kportioo  of  the  neck,  where  the  phrenic  nerve  branches  oW  from 
the  cervical  plexus,  as  well  as  in  the  eldest  and  in  the  shotdder. 

Dorso- intercostal  neuralgia  is  in  the  ai-ea  of  the  sensory  branches 
of  the  dorsal  nerves,  mostly  in  the  anterior  di visit ms,  and  the  tender 
.points  are  found  laterally  in  front  and  behind, 

Lambar  neumlgia  has  its  site  in  the  first  four  lumbar  nerves 
f which  supply  the  loins,  tlie  inguinal  regions,  tlie  hypogastrium,  the 
mons  veneris,  part  of  the  scrotum  aud  the  labia  niajora,  the  antero- 
lateral and  median  regions  of  the  thigh,  tlje  anterior  portion  of  the 
ijknee-joint,  the  median  surface  of  the  kg,  and  the  inner  border  of  the 
at  to  the  great  toe.  It  is  rare  to  fin<l  simultaneous  implication  of 
this  region,  and  it  Iras  thcrcftviv  been  divided  into  two  groups, 
-abiiominal  neuralgia,  or  Ium[>ago,  and  femoral  neuralgia,  the 
brmer  lieing  by  far  the  most  fre*jneut.  There  is  a  fi)rm  of  neuralgia 
oe  to  urethral  stricture,  or  dis^^^^se  of  the  prostate  or  seminal  vesicles, 
rhich  is  very  apt  to  be  confouude<l  with  lumbago,  aud  yet  which  I 
never  seen  descriljed.  It  follows  the  pelvic  lesions  men tiomxl, 
in  neurotic  or  impressionable  lodividuals,  aud  is  very  iutract- 
tWe  and  difficult  to  treat,  as  I  shall  sttite  further  on. 
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NEURALGIAS  OF  THE  UPFEB  EXTBEMITIE8. 

The  neuralgias  of  the  upper  extremity  belong  to  the  oervioo- 
braehial  group  and  nerves  in  the  branches  of  the  brachial  plexus  or 
the  posterior  branches  of  the  four  lower  cervical  nerves,  so  that  the 
pain  is  in  the  upper  arm  or  forearm,  often  extending  into  the  hands 
and  fingers,  and  the  painful  points  are  (1)  the  axillary  point  corre- 
sponding to  the  brachial  plexus;  (2)  a  scapular  point;  (8)  a  shoulder- 
point  at  the  emergence  of  the  cutaneous  brancnes  of  the  circumflex 
through  the  deltoid ;  (4)  the  median  cephalic  point,  at  the  bend  of 
the  elbow  answering  to  the  musculo-spiral  nerve ;  (5)  an  external 
humeral  point  three  inches  above  the  elbow  at  the  emergence  of  the 
cutaneous  division  of  the  musculo-spiral ;  (6)  the  superior  ulnar-point 
upon  the  ulnar  nerve  between  the  olecranon  and  the  epitrochlea ;  (7) 
the  inferior  ulnar  point,  upon  the  ulnar  just  in  front  of  the  annular 
ligament  of  the  wrist ;  (8)  a  radial  point,  where  the  radial  nerve 
issues  at  the  lower  and  outer  part  of  the  forearm. 

But  neuritis  of  these  nerves  is  much  more  common  than  neuralgia. 

NEURALGIA  OF  THE  LOWER  EXTREMITIES. 

Neuralgia  of  the  lower  extremities  consists  chiefly  of  sciatica  or 
pain  in  the  sciatic  nerve,  and  the  painful  point,  as  Gibney  has  shown, 
is  usually  best  found  in  the  following  manner:  Placing  the  thumb 
•upon  the  great  trochanter  of  the  femur,  and  the  second  finger  upon 
the  tuber  ischii,  press  down  midway  between  the  two  with  the  index- 
fiuger,  when  the  sensation  of  the  patient  will  be  a  guide  to  having 
reached  the  sciatic  nerve. 

VISCERAL  NEURALGIAS. 

Visceral  neuralgia  is  mainly  of  the  kind  known  as  colic,  or  accom- 
panying organic  affections  of  the  intestines,  the  liver,  or  the  female 
pelvic  organs. 

In  all  the  different  forms  of  neuralgia  the  various  functions  of  the 
different  nerves,  motor,  sensory,  and  sympathetic,  may  be  affected. 
Thus,  in  trigeminal  neuralgia  there  may  occur  spasm  of  the  facial 
muscles,  pallor  or  redness  and  even  swelling  of  the  face,  increased 
lachrymation,  salivation,  herpes,  changes  in  the  hair,  periosteal 
alterations,  even  erysipelas  and  neuro-paralytic  ophthalmia,  whilst 
hypersesthesia  and  anaesthesia  may  sometimes  be  temporarily  present; 
and  in  all  the  neuralgias  analogous  symptoms  to  these  are  common. 

Pathology.  A  great  deal  of  energy  has  been  spent  in  discus- 
sion as  to  whether  neuralgia  is  due  to  changes  in  the  central  cells 
of  the  sensory  nerves,  in  the  nerve  fibres  themselves,  or  in  the  end- 
organs,  and  also  as  to  whether  these  (»hanges  are  secondary  to  vaso- 
motor disturbanws ;  but  it  is  useless  to  go  into  these  differences  of 
opinion,  because  they  are  entirely  speculative,  with  scarcely  a  respect- 
able fact  to  prop  any  one  of  them  up.  The  truth  of  the  matter  is, 
that  we  do  not  know  the  molecular  chanjri^s  which  constitute  neural- 
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gia,and  we  never  shall  know  until  we  have  instruments  delicate 
eooiigh  to  enable  us  to  dip  down  into  a  living  cell  of  cord  or  skin 
and  nave  a  microscopic  view  of  molecular  life,  or  until  we  have 
gained  such  knowledge  of  all  the  cells  of  peripheral  nervous  struc- 
tares  that  we  can  appreciate  a  slight  departure  from  the  normal. 
The  congestions  and  the  shifting  and  turnings  of  the  nerve  which 
were  described  by  the  earlier  authors  were  really  cases  of  neuritis, 
and  not  neuralgia.     But  although  we  do  not  know  the  molecular 
changes  which  are  at  play  in  a  pain-sufiering  nerve,  we  do  know 
many  of  the  factors  which  can  set  up  that  pain. 
Causation.    The  causes  of  neuralgia  may  be : 
Heredity ; 
Grout; 

Neurasthenia ; 
Anaemia ; 
Malaria ; 
Eye-strain ; 
Dental  disease ; 
Disease  of  antrum ; 
Genital  irritation ; 
Neural  tumors ; 
Trauma ; 
Influenza ; 

Changes  of  temperature ; 
Toxic  influences ; 
Kidney  disease ; 
Syphilis ; 
Hysteria. 
Heredity  is  often  a  cause  of  neumlgia,  and,  indeed,  most  of  the 
cases  of  generalized  or  recurrent  neuralgia  will  be  found  to  be  hered- 
itary, although  it  must  be  confessed  that  this  hereditary  causation 
may  well  be  overestimated.     I  do  not  believe,  for  instance,  that  a 
pereon  has  ever  lived  who  has  not  had  neuralgia  at  some  time,  and 
yet  it  would  not  be  fair  to  say  that  this  individual  could  transmit 
neuralgia  hereditarily,  as  could  a  person  who  was  constantly  subject 
to  the  malady.     This  wide  distinction  between  the  constantly  neu- 
algic  individual  and  the  occasionally  neuralgic  one  is  generally  lost 
sight  of  by  patieuts  in  giving  a  history  of  their  heredity.     But  aside 
from  a  purely  neuralgic  heredity,  neuralgic  |)atients  will  very  fre- 

Soently  have  a  neurotic  heredity,  such  as  epilepsy,  migraine,  neuras- 
lenia,  insanity,  etc. 

Gout  is  a  frequent  cause  of  neuralgia.  But  the  gout  which  is 
described  by  English  authors  is  seldom  met  with  in  this  country, 
even  among  ])eople  living  luxuriously  and  daintily,  and  it  is  more 
apt  to  be  relatively  slight  joint-aches  and  disturbance  of  the  chylo- 
poletic  system  than  the  full-fledged  attacks  of  the  disorder  which  the 
text-books  describe.  In  many  neuralgic  individuals,  however,  whose 
parents  have  not  been  gouty,  there  has  been  a  tradition  of  gout  in 
the  &mily 
The  neurasthenic  is  subject  to  aches  and  pains  that  are  generally 
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vaguely  neuralgic^  but  at  times  he  has  outspoken  attacks  of  neu- 
ralgia. 

Syphilis  is  not  so  frequently  the  cause  of  neuralgia  as  the  abun- 
dant literature  upon  the  subject  would  seem  to  prove,  but^  of  course, 
it  undoubtedly  occurs.  The  intracranial  exacerbations  of  this  dis- 
ease upon  which  so  much  diagnostic  stress  is  laid  are,  however,  so 
common  in  many  forms  of  neuralgia  as  to  have  but  little  weight  in 
my  estimation. 

Ansemia  should  always  be  sought  for  in  any  case  of  neuralgia 
where  the  cause  is  not  certain,  and  reliance  should  not  be  pla^ 
upon  the  color  of  the  lips,  the  face,  and  the  conjunctiva,  but  exami- 
nation should  always  be  made  of  the  heart  and  the  great  vessels  for 
the  characteristic  blowing-sounds,  and  in  doubtful  cases  an  examina- 
tion of  the  blood  should  be  made. 

Malarial  neuralgia  occurs  in  two  forms :  in  the  first  place,  with  a 
regular  periodicity,  and,  in  the  second  place,  as  a  sequel  of  malaria ; 
and  a. sharp  distinction  should  be  made  between  these  two  forms  for 
purposes  of  treatment.  The  periodicity  of  malarial  neuralgia  will 
sometimes  have  to  be  carefully  looked  for.  Thus,  I  have  known  an 
obstinately  recurring  neuralgia  to  resolve  itself  under  patient  exami- 
nation into  an  attack  every  second  day  at  9  o'clock  in  the  morning, 
to  which  was  added  on  every  fourth  day  an  attack  at  2  o'clock  in 
the  aflernoon,  and  it  was  not  until  the  antiperiodic  medicine  was 
carefully  administered  at  the  time  immediately  preceding  these  peri- 
odical occurrences  that  relief  was  obtained.  Nor  is  it  always  the 
case  that  a  rise  in  temperature  will  accompany  the  periodical  returns, 
so  that  absolute  reliance  cannot  be  placed  upon  this  means  of  diag- 
nosis. It  is  frequently  said  that  the  brow-ache  is  characteristic  of 
malaria,  but  this  statement  should  be  viewed  with  some  caution.  It 
is  undoubtedly  true  that  brow-ache  is  observed  in  malaria,  but  this 
should  not  blind  us  to  the  fact  that  neuralgia  of  other  nerves  of  the 
body  may  also  occur  in  the  same  disease,  especially  of  the  different 
branches  of  the  fifth  pair  and  the  sciatic,  so  that  too  much  dependence 
should  not  be  place<l  upon  the  anatomical  localization  of  the  neuralgia 
as  a  diagnostic  factor. 

In  any  ease  of  obstinate  neuralgia  about  the  trigeminal  nerve  a 
careful  examination  should  be  made  for  errors  of  refraction  and 
muscular  insufficiencies  of  the  eye-muscles ;  but  if  I  may  judge  by 
my  own  experience,  these  are  rare  causes.  In  any  case,  however,  it 
is  well  to  remove  any  possible  reflex  irritation  from  the  eye. 

Dental  disease  is  a  frequent  cause  of  neuralgia  of  the  different 
brauelies  of  the  trigeminus,  and  in  any  case  of  pain  commencing  in 
the  jaw  and  radiating  through  tlie  cheek  a  careful  examination  of 
the  teeth  should  l)e  made  by  a  competent  dentist.  Any  doubtful 
filling  should  be  removed  and  repacked.  Any  persistently  pain- 
ful teeth  or  any  from  which  the  paiu  starts  should  be  drilled  into, 
even  if  outwardly  and  above  they  seem  perfectly  sound,  for  I  have 
in  several  instances  known  a  tooth  which  had  been  pronounced 
healthy  yet  to  have  imbedded  in  its  fangs  a  mass  of  pus  and  gas  that 
was  incredible  in  its  fetidness  when  provided  with  an  outlet,  and 
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these  cases  had  had  recurring  neuralgias  for  several  years.  On  the 
other  hand,  the  mere  presence  of  pain  generally  through  the  teeth, 
even  though  the  teeth  may  have  commenced  to  decay,  is  no  reason 
whatever  why  they  should  be  removed  in  the  wholesale  manner  that 
is  so  often  done.  Nor  will  such  removal  usually  give  even  tempo- 
rary relief. 

Disease  of  the  antrum  occasionally  causes  neuralgia  of  the  tri- 
geminus, and  it  should,  therefore,  not  be  overlooked  in  any  case  of 
persistent  pain  in  the  fifth  pair. 

The  subject  of  genital  irritation  has  been  much  exploited  in  the 
last  few  years  as  tne  cause  of  all  sorts  of  nervous  disorders,  among 
others  of  neuralgia,  but  in  my  experience  it  is  one  of  the  minor 
causes.  Of  course,  any  well-marked  vaginal,  uterine,  or  ovarian 
disease  may  give  rise  to  neuralgia,  but  the  case  then  is  not  one  of 
neuralgia,  but  of  the  malady  which  sets  up  the  pain,  whilst  slight 
disorders  of  the  genital  organs  seldom  cause  neuralgia  unless  joined 
with  causes  of  general  debility. 

When  neuromata  cause  neuralgia,  the  pain  is  generally  limited  to 
the  nerve-trunk  or  branch  upon  which  the  tumors  sit.  In  all  cases 
of  neuralgia,  however,  it  is  wise  to  make  careful  search  for  a  pos- 
sible tumor,  which  can  usually  be  found  with  ease  about  the  scalp, 
neck,  rectum,  female  pelvis  and  trunk,  and  upper  and  lower  extremi- 
ties. 

Trauma  setting  up  neuralgia  usually  does  it  by  implicating  a  nerve 
in  a  cicatrix,  or  by  fracturing  a  bone  and  imprisoning  the  nerve  in 
it  or  in  the  callus  which  is  occasioned.  I  have  never  seen  trauma 
induce  neuralgia  by  itself  without  some  local  lesion  of  this  kind, 
although  neuralgia  is  a  constant  accompaniment  of  traumatic  neuras- 
thenia. 

The  late  epidemic  of  influenza  which  has  swept  around  the  world 
has  been  a  cause  of  neuralgia,  mainly  in  this  country  of  the  dorso- 
intercostal  form,  and  I  think  that  this  form  should  be  considered  as 
one  of  the  diagnostic  ))oints  of  influenza. 

Changes  of  temperature  from  heat  to  cold,  sometimes  from  cold 
to  heat,  and  barometric  disturbances,  are  frequent  causes  of  neuralgia, 
as  are  the  changes  of  temperature  and  environment  constituting  the 
main  factors  in  the  process  of  acclimation,  which,  in  a  minor  d^ree, 
is  seen  by  us  New  Yorkers  every  summer  on  the  arrival  of  our 
city-dwellers  at  the  mountain  and  seashore,  and  again  in  the  autumn 
upon  the  return  of  these  individuals  to  the  city.  Some  persons  are 
most  affected  by  the  approach  of  a  storm,  others  by  the  passage  of  it, 
whilst  some  of  the  most  painful  forms  of  neuralgia — those  of  the 
character  which  the  French  call  foudroijant — are  seen  after  a  storm, 
during  the  presence  of  what  is  called  the  anti-cyclone,  which  is  a 
period  of  blue  skies,  bright  sunshine,  hijrh  barometer,  and  slight 
atmospheric  motion.  It  is  well  to  study  in  any  intractable  (»ase  the 
l)ehavior  of  the  patient  to  these  barometric  disturbances,  so  as  to  be 
on  the  watch  for  severe  attacks  and  know  about  when  to  anticipate 
them. 

Various  toxic  influences  may  cause  neuralgia,  such  as  arsenic,  lead. 
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ordinary  illumiDatiDg-gas,  some  sewer-gases,  alcoholism,  and  diabetes. 
Id  any  obstinate  case  careful  examination  should  be  made  of  the  orine, 
both  quantitatively  and  qualitatively,  and  microscopically,  if  neces- 
sary, for  I  have  had  a  number  of  cases  of  neuralgia  come  to  me  in 
individuals  suffering  from  fatal  nephritis,  which  had  not  been  diag- 
nosed. Usually,  however,  the  pallor,  the  oedema  of  the  eyelids  and 
lower  extremities  will  cause  a  suspicion  of  the  real  trouble,  but  in 
the  cases  of  which  I  have  spoken  there  were  none  of  these  outward 
signs,  and  the  high  arterial  tension,  to  which  attention  should  always 
be  paid,  was  one  of  the  first  symptoms  to  arouse  my  suspicion. 

Hysteria  is  a  frequent  cause  of  neuralgia,  so  that  it  should  not  be 
forgotten  that  genuine  pain  may  exist  in  an  hysteric. 

Diagnosis.  The  study  of  the  causes  which  I  have  just  dwelt 
upon  will  make  apparent  many  points  of  diagnosis,  which  I  need 
only  allude  to  again  ;  thus,  it  should  always  be  borne  in  mind  that 
a  so-called  neuralgia  may  really  be  anaemia,  neurasthenia,  malaria, 
eye-strain,  dental  disease,  disease  of  the  antrum,  genital  irritation,  or 
neuromata.  In  other  words,  neuralgia  is  but  a  symptom,  and  in  all 
cases  we  should  ask  what  it  is  a  symptom  of.  The  different  causes 
which  I  have  enumerated  should  be  carefully  thought  of,  and  the 
diagnosis  made  thus  by  a  discovery  of  some  one  cause  or  by  exclu- 
sion of  many.  The  diseases  which  are  most  apt  to  be  mistaken  ibr 
neuralgia,  however,  are — 

Brain-tumor ; 

Intracranial  syphilis ; 

Spinal  tumors; 

Pott's  disease; 

Spinal  caries ; 

If  euritis ; 

Topoalgia. 
A  brain-tumor  may  cause  either  a  general  headache  or  jmin  limited 
to  one  distribution  of  a  nerve,  and  be  so  slight  as  to  picture  well  a 
neuralgia.  Thus,  in  one  patient  who  died  in  the  course  of  six  weeks 
with  a  tumor  of  the  centrum  ovale  as  big  as  a  medium-sized  potato, 
the  symptoms  at  the  onset  were  entirely  those  of  a  slight  neuralgic 
pain  over  the  forehead  j  whilst  in  another  case  of  cerebral  tumor,  the 
patient  dying  in  six  months  with  a  melano-sarcoma  as  big  as  a  hen's 
egg  imbedded  in  the  teniporo-sphenoidal  lobe,  the  only  symptom  for 
the  first  four  weeks  had  been  that  of  neuralgia  limited  to  the  supra- 
orbital branch  of  the  fifth  pair  on  the  same  side  as  the  tumor;  and 
in  still  another  case,  of  a  patient  with  a  tumor  of  the  cerebellum,  the 
first  symptom  had  been  recurring  attacks  of  obstinate  neuralgia  of 
the  vertex.  The  diagnosis,  however,  can  usually  be  made  by  a  care- 
ful study  of  the  case.  A  neuralgia  should  always  excite  suspicion 
when  it  appears  gradually  or  suddenly  in  a  patient  who  has  not 
been  subject  to  it,  with  some  slight  motor  or  sensory  symptoms  of 
other  nerves;  with  some  mental  alteration  perhaps;  with  attacks 
of  nausea  or  vomiting;  or  subsequently  to  the  appearance  of  tumors 
in  other  i)arts  of  the  body.  If  an  optic  neuritis  o(?curs,  or  any  slight 
changes  in  the  optic  disk,  the  diagnosis  is  still  more  easily  made ;  but 
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Cinfortunately  in  many  cases  of  ttnnor  optic  iitniritLs  is  either  a  late 
'symptom  or  does  not  appear  at  all.  The  developiiient  of  a  oa^se  of 
brain  tumor,  with  its  pronounced  motor  and  sensory  paralysis  and 
mental  symptoms,  will  inevitably  make  clear  a  diagnosis  that  may 
have  b<?en  obscure  at  the  start. 

Intracranial  syphilis  in  many  of  its  forms  is  very  freqnently 
mistaken  for  simple  neurali>;ia,  but  the  diagnosis  can  be  made  in 
many  instances  by  the  three  symptoms  which  I  liave  discovered ^ 
and  of  which  I  speak  at  length  in  the  chapter  upon  tliat  subjec-t, 
namely,  tlie  quasi-periodical  headache,  either  uoctiirual  or  at  some 
stated  time  of  the  day,  and  tlie  obstinate  insomnia;  the  headache 
snd  the  iosomnia  disapi)earing  upon  the  supervention  of  any  oon- 
Tulsive  or  paralytic  symptoms.  But  it  is  in  the  early  period  of  the 
Iieadache,  when  it  is  only  acconnpanied  by  obstinate  insomnia,  and 
before  the  supervention  of  convulsions  or  ^mralysis,  that  the  diag- 
no^s  must  l>e  made.  Great  suspicion,  therefore,  should  attach  to 
any  violent  headache  accompanied  by  obstinate  insomniaj  and  careful 
search  should  l>e  made  for  large  glands  of  the  head,  neck,  and  groius, 
and  the  patient  should  be  carefully  interrogatt^l  as  to  any  syphilitic 
infection  ;  but  even  if  no  suspicious  glands  or  history  of  infe<*tiou 
are  found,  the  patient  should  be  juit  upon  proper  syphilitic  treatment. 
Id  any  case  of  obstinate  headache  not  yielding  to  ordinary  analgesics, 
whether  a  specific  history  of  syphilis  is  given  or  not,  syphilis  should 
be  regarded  as  one  of  the  possibilities. 

The  pain  of  spinal  tumors  or  caries  is  a  fixeil,  severe,  and  jiersistent 
pain,  limited  to  the  distribution  of  ouc  or  two  nerves,  and  is  accom- 
panied by  local  tenderness  of  the  vertebra  and  by  vertebral  immo- 
bility, to  which  in  time  may  be  superadded  symptoms  of  auiesthesia 
and  |»aralysis. 

The  difterentiation  of  Pottos  disease  from  neuralgia  is  a  matter  of 

I  no  difficulty  when  the  former  mdady  is  well  developed,  and  even  in 
Its  early  sUiges  careful  examination  will  detect  some  vertebral  immo* 
bih'ty,  deviation,  or  tenderness,  or  some  im[*airment  of  motion  or 
eensatioQ  l>eyond  the  possibility  of  a  neuralgia,  or  some  muscular 
ptrophy,  or  some  n»arked  alteration  in  the  reflexes. 
The  diagnosis  between  neuritis  and  neuralgia  is  usually  an  easy 
one,   l>ut  it  may  sometimes  i>ecume  a  matter  which  requires  careful 
consideration.     In  neuralgia  the  pain  is  apt  to  leap  from  one  nerve 
to  another^  or  even  from  one  side  of  the  body  to  the  otiier.     It  is 
Lfleldom  accompanied  by  amesthesia,  and  never  by  muscular  atrophy, 
notor  paralysis,  glossy  skin,  rjr  reaction  of  defeneration,  whilst  all 
of  these  latter  symptoms  are  tisualiy  preseut  in  neuritis. 

Topoalr/ia  is  the  name  given  by  Bloetj  and  OuanufF  to  jiain  in  dif- 
ent  regions  that  are  not  anatomically  or  physio logicany  delimited* 
It  may  occur  by  itself,  but  is  generally  accompanied  by  neurasthenia, 
hysteria,  or  hypo^^'hondria, 

pR*xiN(.isis,     The  prognosis  will  depend   iijK>n  the   kind  of  nen- 

ftalgia  and  upon  the  cause ;  but  as  a  general  thing  the  prognosis  is 

excellent,  excepting  where  the  cause  is  not  removable  either  by  medi- 

tntinn  or  the  surgeon's  knife.    Neuralgia  of  the  trigeminus  is  of  go<)d 
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prognosis,  except  when  it  occurs  in  the  form  of  tic  douloureux  or 
accompanying  great  facial  spasm.  Other  neuralgias  of  the  head  have 
also  an  excellent  prognosis.  The  prognosis  of  the  neuralgias  of  the 
upper  extremities  is  almost  invariably  excellent,  too,  as  is  the  case 
also  with  neuralgias  of  the  trunk,  excepting  in  that  curious  form 
which  seems  to  bear  some  relation  to  anteceaent  urethral,  prostatic, 
or  seminal  lesions  of  the  male,  which  may  be  mistaken  for  ordinary 
lumbar  neuralgia,  and  of  which  I  have  never  seen  a  case  cured. 
The  neuralgias  of  the  lower  extremity  are  usually  of  doubtful 
prognosis,  especially  of  the  sciatic  nerve ;  mainly,  I  think,  because 
of  the  fact  that  it  is  so  extremely  difficult  to  put  the  limb  at  rest, 
for  when  this  is  done  they  improve  as  quickly  as  do  neuralgias  in 
other  parts  of  the  body.  Visceral  neuralgias  are,  as  a  rule,  of  good 
prognosis  if  they  are  not  connected  with  some  irremediable  visceral 
lesion. 

Treatment.  Before  entering  upon  the  treatment  of  a  case  it 
may  be  well  to  realize  that  for  therapeutic  purposes  all  forms  of 
neuralgia  may  be  divided  into  two  great  classes ;  namely,  those 
depending  upon  general  causes  weakening  the  whole  organism, 
and  those  dependent  upon  local  irritations;  whilst  occasionally  a 
neuralgia  may  be  produced  by  both  causes,  the  general  condition 
acting  as  a  predisj[K)sing,  whilst  the  local  irritant  acts  as  the  exciting 
cause.  I  think  that  a  great  many  difficulties  may  be  cleared  away 
when  these  statements  are  thoroughly  understood.  In  every  case, 
therefore,  our  first  duty  should  be  to  search  for  the  local  irritant — 
such  as  a  neuroma,  a  cicatrix,  a  fracture,  a  callus,  a  tumor,  a  marked 
error  of  refraction,  or  great  muscular  insufficiency  of  the  ocular 
muscles — and  remove  it  if  that  l)e  poh^sible,  and  then,  if  the  neuralgia 
persists,  take  measures  to  bring  the  vitality  of  the  whole  organism 
up  to  tlie  plane  of  health.  To  effect  this  latter  purpose  is  often  a 
work  of  art.  If  aojemia  is  present,  it  should  be  removed.  Anaemia 
sufficient  to  cause  persistent  neuralgia  must  usually  be  treated  with 
vigor,  and  the  best  plan,  in  my  opinion,  is  the  following :  Cut  off 
the  exjKMiditure  of  energy  in  the  patient  by  one-half,  either  by 
keeping  him  in  bed  until  noonday  and  having  him  go  to  bed 
early  in  the  evening,  or  by  forbidding  all  exercise  whatsoever, 
ordering  the  use  of  a  carriage  in  going  around  ;  or  by  making  him 
rest  three  or  four  hours  every  afternoon.  The  morning  rest  is 
usually  the  best,  however,  inasmuch  as  antemic  patients  are  generally 
at  their  worst  in  the  morning.  Use  large  doses  of  iron,  either  the 
dialyzed  iron,  5j  after  meals  in  a  cup  of  water ;  Dree^s  albuminate  of 
iron,  5)  also  after  meals  in  a  cup  of  water ;  or  the  })eptonate  of  iron 
in  the  form  of  compressed  tablets,  gr.  ij-iij  after  meals,  three  times 
daily  ;  or  the  subcarbonate  of  iron,  gr.  xx-5j,  when  a  tasteless  pow- 
der is  desired  for  children,  to  put  in  the  food  |)erhaps,  or  when  a 
cheap  I  )re  pa  rat  ion  is  needed.  Lately  I  have  been  using  ferratin, 
gr.  iv-viij  three  times  daily,  in  capsule,  because  it  not  only  has  no 
constipating  effect,  but  seems  to  be  slightly  laxative  at  times.  Tonic 
doses  of  quinine  should  be  given  with  the  iron,  or  five  grains  of 
sulphate  of  quinine  every  night   at    bedtime.      Administer   large 
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C|iiantuies  of  i^l  meat,  having  it  pi-opared  hot  at  the  three  nieiils 
f  the  da\%  and  io  additirjii  usf  a  strout]:  beef-tea,  makini^  a  pound 
r  meat  into  a  pint  of  lieef'tea,  dividing  it  into  three  [mrtions 
daily ;  if  ueede<l,  also  use  use  bullock's  blood,  obtained  fi\^sh  from 
the  abattoir  every  morning,  and  frozen  Imrd  into  rakes  and  tlms 
eoteiiy  which,  grues<»me  as  it  may  sound,  is  by  no  meatis  uu- 
pleasant  to  many  people.  Administer  small  doses  of  bichloride 
of  mercury,  ^;f  to  ^  of  a  grain  tln^ee  times  a  day*  If  there 
should  be  malaria^  this  must  he  carefully  removed.      If  the  neu- 

Iralgia  come  in  the  malarial  paroxysms,  the  treatment  is  quite 
dirfcrent  from  what  it  is  when  the  neuralgia  succeeds  this.  The 
malaritil  paroxysms  must  he  f>rokcn  up  by  large  duses  of  quinine 
(ten,  twenty,  or  thirty  grains,  according  to  liow  the  {mtient  is  known 
to  bear  the  drug  or  the  severity  of  the  malaria),  administered  a 

■couple  of  hours  Ijeibre  the  attack  is  ex|)ected  ;  or  if  the  attack  occurs 
very  early  in  the  morning  before  waking,  the  quinine  should  be  given 
at  bedtime,  aod  the  dose  should  always  be  snflicient  to  pro<Juce  dis- 
tinct ciufbonism.  When  the  paroxysms  have  disappeared,  the  qui- 
nine may  be  gradually  reduced,  and  when  the  dose  has  be<.*otue  very 
Bmall  it  may  be  left  off  entirely,  and  areenic  given  for  a  week  or 
two— liest  Fowler's  solution  of  arsenic,  three  drops  three  times  a  day, 
in  a  wineglass  of  water,  or  arsenious  acid,  y^  grain  three  times  a 
dav*  Some  iud  ividuals,  however,  c^n  take  neither  quinine  nor  arsenic, 
although  in  my  own  experience  those  who  cannot  take  qtiinine  in 
trulv  malarial  paroxysms  are  very  few  in  number.  In  such  a  ease 
cinchona  bark  may  sometimes  be  borne,  pi-eferabfy  in  the  form  of 

I  the  elegant  elixirs  which  are  prepared  by  the  leading  pliarmaeists  of 
our  large  cities,  the  dose  varying  from  5ss  to  Siv,  a<x!ording  to  the 
amount  of  cinchona  used  ;  or  the  tinct.  cinch,  com  p.  (  f^  S.  and  JL  P.)^ 
h  a  cheap  and  effective  }>re para t ion  (or  tlie  lower  classesi,  but  it  is 
very  disagreeable  to  people  of  deliaite  palates.     Its  dose  is  5j  three 
times  daily.     If  cinchona  will  not  answer,  the  iodide  of  potash  in 
Icontinuous  doses  often  to  fiftt^u  grains  three  times  a  day^  or  the  tinc- 
[ture  of  iodine  fifteen  to  twenty  drops  at  a  dose,  three  times  a  day,  in 
[i  tumbler  of  water,  or  lemon-juice,  5j~5nj  in  a  glass  of  water,  steudily 
two  or  three  times  a  day,  may  one  of  them  answer  the  purpose 
rert*oming  the  jwriiMlicity  ;  or  arsenic  may  <lo  in  conjunction  with 
[dnchontdla  or  chinindin,  and  I  have  found  the  following  prescription 
[of  considerable  value  : 

R, — Chinoidin 3ij. 

Hydra»tiie  3i» 

Ferri  Bulph.  exftic 3j- — M, 

Ftw  in  piK  no.  xxx,    S. — One  three  times  daily  one  hour  after  meals. 

If  arsenic  cannot  be  taken  after  the  qniuine  in  a nti periodic  doses 

has  been  stopped,  resort  may  lie  had  to  the  foregoing  prescription,  or 

the  patient  may  l3e  put  upon  tiilute  uitro-muriatrc  acid,  20  drops  three 

Ltimes  a  day,  after  meals,  in  a  wineglass  of  water;  f>r  an  alkali  may 

|be  used,  even  so  mild  a  one  as  Viehy  or  Giesshuebler ;  or  a  change 

Df  climate  may  be  tried.    In  the  neuralgia  which  may  have  sueceeiled 
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malaria,  quinine  may  be  of  great  value,  or  it  may  be  perfectly  useless, 
and  a  test  must  be  made  to  determine  this  point.  In  many  of  these 
cases  the  pain  is  kept  up  by  anaemia,  which  can  be  readily  removed 
by  one  of  the  preparations  of  iron  just  mentioned.  If  this  should 
prove  useless,  the  acids  or  the  alkalies  will  be  all  the  treatment  that  is 
needed,  although  a  change  of  climate  is  usually  beneficial,  provided 
that  the  climate  selected  is  one  that  usually  agrees  with  the  patient. 
The  treatment  of  gout  or  lithsemia  (which  is  the  American  gout) 
should  be  in  accordance  with  the  rules  laid  down  in  speaking  of 
lithaemic  neurasthenia  (Chap.  IX.,  ^' Neurasthenia "),  and  to  the 
same  chapter  the  reader  must  turn  for  directions  as  to  the  treatment 
of  the  neuralgia  of  neurasthenics.  I  have  much  more  faith  in 
the  general  treatment  of  neuralgia  than  I  have  in  the  local  treatment 
of  it ;  in  other  words,  I  believe  that  neuralgia  is  almost  invariably 
the  cry  of  a  debilitated  organism — not  of  impoverished  blood,  as  was 
said  many  years  ago  at  one  stage  of  our  knowledge — oftener  than  it 
is  the  cry  of  an  independently  dama^  nerve.  In  every  instance, 
therefore,  the  general  treatment  should  be  given  the  preference.  If, 
however,  it  be  impossible  to  carry  this  out,  or  if  the  pain  is  persistent 
in  spite  of  the  general  treatment,  then  local  measures  for  the  relief  of 
pain  should  be  used — very  cautiously,  however,  and  not  with  the  free 
hand  with  which  they  must  be  employed  in  neuritis,  as  I  shall  have 
occasion  to  point  out.  The  best  analgesics,  in  my  estimation,  are: 
opium  and  morphine,  codeia,  phenacetine,  antipyrin,  aconitia,  aconite, 
aquapuncture  and  acupuncture,  veratrum  viride,  counter-irritation 
by  blisters  and  rubefacients,  hot  applications,  and  electricity.  Of  all 
these,  by  all  means  the  best  is  opium  in  the  form  of  its  distinguished 
extractive,  morphine,  and  the  best  of  all  the  morphines,  in  my  opinion, 
is  the  sulphate,  although  it  may  be  that  some  people  in  whom  the 
sulphate  cannot  be  employed  will  bear  the  muriate  well,  but  it  is  very 
seldom  that  the  sulphate  cannot  be  borne  if  care  is  taken,  as  it  always 
should  be,  that  the  opium  is  obtained  from  some  perfectly  reliable 
manufactory  in  packajj;e8  marked  with  the  guaranteed  analysis.  The 
opium  and  morphine  that  are  usually  found  at  the  druggists  are  very 
unreliable  drugs,  and  not  only  do  I  take  particular  care  that  all  used 
by  ray  patients  should  be  obtained  as  I  have  directed,  but  also  that 
the  solution  of  it  shall  be  made  fresh  every  few  days,  put  into  bottles 
with  ^\ass  or  cork  stoppers,  or  the  tablet  triturates  shall  be  put  into 
a  bottle  with  a  screw  top,  and  that  over  them,  as  they  lie  in  the  bottle, 
shall  be  placed  a  thick  pledget  of  cotton.  The  hypodermic  adminis- 
tration of  morphine  is  by  far  the  best  means  of  relieving  acute  pain. 
Unfortunately,  however,  it  is  a  very  dangerous  drug  to  use  with  neu- 
ralgias, and  I  make  it  a  rule  never  to  employ  it  except  in  such  acute 
pain  that  the  paroxysms  cunnot  otherwise  be  controlled,  and  then  I 
never  let  the  patient  use  the  hypodermic  himself.  In  some  cases  mor- 
phine will  have  its  effwt  enhanced  by  the  addition  to  each  dase  of  y^xj- 
grain  of  atropine,  as  will  bo  pointed  out  shortly,  whilst  in  other  cases 
the  eftwt  is  diminished  by  this  combination.  Codeia  is,  next  to  mor- 
phine, the  most  valuable  extract  of  opium  for  its  effect  upon  the 
visceral  neuralgias.     Phenacetine  has  not  been  a  reliable  drug  in  my 
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» except  in  dorso-intercostal  neuralgia,  ospecially  when  tensed  by 

jiofltieiiza.    AntipyriD  is  tiodoiibtedly  a  most  effktive  analgesic,  but  it 

lie  also  a  depressant  that  is  dangerous  in  most  cases  of  nenraJgia,  except 

Jfiir  temporary  usej  indeetl,  I  have  seen  so  many  mnes  of  neuralgia 

[seriously  depresstxi  by  the  use  c*f  antipyrin  that  I  sekloni  administer  it. 

litia  is  sometimes  an  excellent  analgesic,  nioi^  espa-ially  in  tri- 

linal  and  sciatic  neuralgia,  and  Duquesnel-s  aod  Merck's  pre- 

paratioas  are  the  best.     These  can  be  obtained  from  ail  the  large 

manufacturing  lioiiscs  in  the  form  of  liypo<lermie  tablet  triturates. 

Tbe  do©e  should  ^>e  ^^^y  grain  to  start  with,  given  every  four  or  five 

boniB,  and  gradually  increased  until  some  slight  tingling  or  nurab- 

neaais  peroeived  by  the  i>atient,  and  for  this  purpose  it  is  safe  to  give  as 

high  as  ^  or  ^  grain,  but  it  should  ncvt  r  be  adrniniBtentl  to  a  person 

with  arterial^  cardiac,  renal,  or  pulmonary  disease.     It  may  be  con- 

tiDUed  in  suitable  individuals  for  weeks,  and  to  show  how  well  it  is 

borne  I  may  cite  the  case  of  a  patient  who  was  taking  y^  grain  four 

timed  a  day  for  tic  douloureux ^  when  he  was  caught  in  the  terrible  crush 

upon  the  Brooklyn  Bridge  that  oa:'urred  sliortly  after  the  opening  of 

the  structui*e,  and  which  resnlte3d  in  the  loss  of  several  lives  ;  and  yet 

I  his  heart  was  not  atfected  in  any  appreciable  degree  by  the  terrible 

scene.     Aconite  is  an  excellent  analgt>sic  as  a  loi-al  application,  either 

alone  or  in  combination  with  other  sulistances,  as  in  the  following 

prescription  : 

B .-— Tr.  aconiti  rad.    1 

Tr.  opii  '>......    .^aSj.     M. 

Tr,  iodi  J 

S. — Apply  with  cam elV hair  brash. 

Bat  it  should  not  be  used  internally  for  this  purpose,  because  of  its 
depressing  effect.  This  is  also  true  of  veratrum  viride.  Acupuncture 
and  aquapuneture  are  occasionally  excellent  analgesics  where  the  pain 
is  local ize<J,  and  this  not  only  in  hysterical  individuals,  for  I  have 
Been  it  relieve  pain  marvellously  in  certain  eases  that  were  in  no  8ense 
of  the  word  hysterical  or  even  unusually  seusitfve;  and  patients  who 
crave  a  hypodermic  will  sometimes  lje  satisfied  with  acupuncture  or 
aquapuacture.  Warmth  by  means  of  hot  or  dry  tipjdiciitions  is  not 
80  much  a  reliever  of  pain  as  an  aid  to  the  true  relievers  of  pain. 
Neuralgic  nerves,  as  a  rule,  do  best  in  an  equable  and  warm  or 
moderate  temperature.  The  bc^t  meaus  of  applying  warmth  is  by 
poultices,  encasing  the  l>ody  or  limb  in  oil  silk  or  w^ool  gauze,  or  by 
the  application  to  the  ueuralgic  part  of  a  handkercliief  dipped  into 
boiling  hot  water,  quickly  twistwl  perfectly  dry  by  a  stick  in  each 
comer,  and  removed  in  a  few  minutes  as  the  ht-at  becomes  l)earable. 
Electricity  is  of  great  value  in  some  forms  of  neuralgia,  and  per- 
fectly useless  in  othei^,  as  will  be  poinlcni  out  shortly. 

We  will  now  proceed  to  detail  tlie  application  of  these  general  and 
special  considerations  to  each  form  of  neuralgia. 

In  ordinary  trigeminal  neuralgia  the  i^eneral  health  tuost  be  care- 
fully attended  to,  and  all  c^i uses  of  local  irritation  shouhl  be  removed, 
but  usually,  even  after  this  lias  been  done,  some  neuralgia  will  persist. 
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This  can  be  relieved  by  aoonitia,  qiiininey  either  alone  or  combined 
with  codeia  (the  former  in  tonic  doses,  the  latter  J  or  J  grain  f  each 
three  times  a  day),  and  arsenic,  either  Fowler's  solution,  2  or  3  drops 
three  times  daily,  or  arsenious  acid,  y^  grain  three  times  a  day.  This 
has  been  an  effective  combination  in  my  practice : 

R.—Quin.  sulph 3j. 

Acid,  areeniosi gr*  i- 

CodeiflB gr.  vij.     M 

Ft.  pil.  no.  zzx.    S. — One  three  times  daily,  one  hour  after  meals. 

The  addition  of  gr.  j-ij  of  salicylate  of  soda  to  each  dose  of  this 
will  increase  the  analgesic  effect  without  making  it  more  depressing. 

Electricity  in  the  form  of  galvanism  or  faradism,  generally  the 
former,  is  sometimes  of  use,  but  only  exceptionally  so.  When  gal- 
vanism is  used,  the  neck  electrode  (Fig.  67)  should  be  placed  on  the 
nape  of  the  neck,  and  the  other  electrcKie  of  Fig.  71  should  be  placed 
upon  the  affected  nerve-trunk,  covering  one  or  more  of  the  tender 
points,  and  a  current  of  2  to  6  milliamp^res  should  be  carefally 
measured  off  and  passed  during  a  sitting  of  three  to  live  minutes. 
If  faradism  is  used,  the  electrodes  of  Fig.  68  should  be  placed  about 
two  inches  apart,  and  a  gentle  current,  suflBciently  strong  to  be 
pleasantly  felt  by  the  patient,  should  be  administered  from  ten 
minutes  to  half  an  hour  at  a  time,  or  the  |)atient  may  take  one 
electrode  in  the  hands,  whilst  the  physician  takes  the  other  in  one  of 
his  and  then  applies  his  fingers  gently  to  the  patient's  fisice,  using 
suflBcient  current  to  be  gently  felt,  and  to  cause  a  distinct  crackling 
sound  and  sensation.  This  faradic  application  may  be  made  for 
some  length  of  time,  generally  fifteen  minutes,  but  even  thirty 
minutes  to  an  hour  in  the  severe  cases.  These  electrical  applica- 
tions should  be  used  every  second  day  at  least  for  a  period  varying 
from  four  to  twelve  weeks,  according  to  the  severity  of  the  neuralgia 
and  the  relief  that  they  may  give.  The  electric  air  coming  from  the 
static  machine  is  generally  very  refreshing  to  the  patient,  but  it  Is  a 
feeble  agent  for  relieving  pain  or  modifying  the  nutrition  of  the 
nerve,  whilst  the  electric  sparks  are  either  inert  or  aggravate  the 
suffering. 

In  occipital  neuralgias  of  the  head,  however,  the  treatment  is, 
curiously  enough,  quite  different,  for  in  them  aconitia  is  unreliable, 
arsenic  is  valuable,  quinine  may  be  valuable  or  may  aggravate, 
whilst  electricity,  especially  galvanism,  is  usually  of  great  value. 
The  galvanism  should  be  applied  by  means  of  the  neck  electrode 
(Fig.  67)  places!  upon  the  na|)e  of  the  neck,  whilst  electrode  Fig.  68 
is  placed  upon  the  forehead,  and  a  current  geutly  turned  on  of  2  to 
5  milliampercs,  always  commencing  with  the  lowest  figure  for  the 
first  sitting,  and  allowed  to  pass  for  from  three  to  five  minutes; 
whilst  faradism  may  be  ap))liwl  as  when  the  trigeminus  is  affected. 

Neuralirias  of  the  trunk,  which  are  mainly  of  the  dorso-intercostal 
ty|)e,  are  best  treated  by  means  of  phcnaci^tine,  galvanization  of  the 
spinal  cord,  static  current  in  the  form  of  sparks,  local  sup})ort  by 
means  of  a  strong  adhesive  plaster,  liniments,  and  in  severe  cases  by 
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rest  of  tlie  truuk  in  bed  or  on  a  lounge,  the  former  best.  Quinine  in 
>uic  deist's  (gr.  ij-iij  three  tiiiias  daily)  usually  ln^s  an  excellent  effert 
Ijvou  these  dorso-intercostal  neuralgiiis,  especially  when  it  is  combined 
itb  moderate  doses  (gr»  ij-iij)  of  a  reliable  ^abcylate  of  soda. 
Neuralgias  of  the  upper  extremity  are  generally  best  treated  by 
ins  of  aconitia,  quinine  in  combination  with  ecxlcia  or  salicylate 
of  soda,  galvanization  of  the  main  nerve-trnnks,  and  rest  of  the  arm 
io  a  sling,  together  with  such  general  treatment  as  may  be  indieattxl. 
Neur&Igias  of  the  lower  extremity,  mainly  sclati<"a,  are  difficult  to 
treat  aatisfactori ly  unless  the  atlk:ted  nerve  is  put  completely  at  rest 
by  confining  the  patient  to  a  couch,  stop[>ing  his  walking,  and  in  all 
po^ible  ways  restricting  the  use  of  the  muscles  of  the  lower  limb,  and 
thie  rest  must  be  kept  up  for  a  period  of  tVom  four  to  twelve  we^ks, 
according  to  the  chronicity  of  the  ciisc.  To  this  treatment  should  be 
added  salicylate  of  so^la^  arsenic,  galvanism,  and  the  static  current. 
Injections  hypodermically  of  osruic  aeid  are  occiLsionally  very  bene- 
ficial, one  to  tliree  drops  of  a  one  [>er  cent,  solution  being  used,  aud  so 
are  aquapnncture  and  acupuncture,  but  these  remedies  can  never  l^e 
relied  upon.  Another  very  impoj'tant  thing  in  all  <?ases  of  sciatica 
is  to  see  that  the  patient  Iuib  a  sfioe  that  tits  tlie  foot  properly,  with 
a  sensible  low  heel,  a  stmight  inner  sole,  and  w^ide  enougli  at  the 
toes  to  permit  the  body  being  I i tied  on  the  toes,  so  that  they  will  be 
spread  without  bulging  over  the  edge  of  the  sole,  and  will  give  all 
the  wide  base  of  support  and  all  the  play  of  muscle  in  foot,  toe,  aud 
1^  that  Nature  intended.  This  ap]mrcntlv  small  matter  I  have 
found  to  be  of  very  great  imjKjrtance  in  a  numljer  of  continuing 
cases  of  si'iatica. 

Visceral  neuralgias  are  liest  treattM^l  in  the  acute  paroxysms  by 

iahsolute  rest  and  a  sufficient  hyp^xlcrmic  of  morphine,  w^itb  or  wnth- 

mt  atropine,  according  a,s  is  found  Ijcst  with  the  }>atient,  and  then 

^fterwaitl    subnitrate  of  bismuth,  salol,  and  codcia,  or  oxalate  of 

Icerium  and  co<leia,  as  in  the  ibilosving  prescriptions : 

BL. — BiBmath.  Bubnit •        .        .    ov- 

Codeiae gr.  vj. 

Sftlol .        .    .5j.        M. 

in  chart,  no.   xxx,     S. — One  powder  in  a  winegliiBs  of  water,  three 
I  times  daily. 

R. — Cerii  oxalat 3j. 

Oodeiae »  gr.  t|. 

Bslol 5j.        .^I. 

,  in  pi!.  GO.  xxjt.    S. — One  three  timeB  daily, 

^K     To  these  should  be  adde<l   vvarmtli,  hut  nr  dry.     In  ovarian  or 
^P  uterine  neuralgias,  gelsemium,  5  to  10  tlrops  of  the  fluid  extract, 
will  be  found  of  great  value. 

In  obstinate  cases  of  neuralgiivs  that  have  resistcil  all  medicinal 
treatment,  or  in  that  aifection  of  the  fifth  pair  which  is  known   as 
ik  doti/oaretiXj  or  when  tliere  is  any  pressure  upon  a  nerve  by  a  neu- 
roma, hyi^rtrophied  lioue,  or  ml  Ins,  it  is  otlen  advisal)Ie  iu  resort 
►  surgical  procedures  of  relief     The  removal  of  a  neuroma  or  of  a 
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hypertrophied  bone  or  callus  is,  of  course,  sufficiently  simple  and 
Deeds  no  discussion.  When,  however,  the  neuralgia  cannot  be  traced 
to  any  gross  and  removable  causes,  such  as  these,  nerve-stretching  or 
nerve  resection  or  section  may  occasionally  give  relief  at  least  for  the 
time  beiug,  and  the  patieut  may  be  willing  to  have  the  operation 
undertaken  with  the  hope  of  relief  that  may  possibly  last  only  a  few 
weeks,  but  that  may  possibly,  on  the  other  hand,  last  a  year  or  two. 
Nerve-stretching  is  the  least  harmful  of  all  these  procedures,  and 
there  is  no  question  that  in  a  number  of  instances  it  has  given  most 
effectual  relief  for  an  indefinite  period.  I  have  known  it  to  relieve 
sciatica  in  peven  cases  for  a  period  of  a  year  or  more.  But  in  the 
stretching  of  a  mixed  or  motor  nerve  care  should  be  taken  not  to 
stretch  so  much  as  to  cause  paralysis.  The  following  table  of  Tram- 
betta  shows  the  amount  of  force  necessary  to  rupture  the  different 
nerves : 

Sciatic  (trunk) 84  kilognmmes. 

Intenial  popliteal  (branch) 52           " 

Crural 88 

Median 88 

Ulnar 21 

Radial 27 

Brachial  plexus  (in  neck) 22  to  29  '* 

Brachial  plexus  (shoulder) 16  to  17  " 

Infttt-orbital 2^ 

Supra-orbital 2^        " 

Mental 2>2 

Symington  saw  the  sciatic  ruptured  in  a  robust  subject  by  the 
weight  of  65  kilogrammes,  and  in  an  emaciated  girl  who  bad  died  of 
phthisis  with  only  32  kilogrammes.  No  such  force  as  is  necessary 
to  rupture  a  nerve  should  be  employed,  and  it  would  be  a  safe  thing 
to  keep  thoroughly  well  within  the  limit,  because  in  three  cases  upon 
which  I  have  operated  myself  I  have  seen  paralysis  of  the  facial 
result  from  a  force  that  was  entirely  incapable  of  rupturing  the  nerve. 
In  some  cases,  where  there  are  spasmodic  movements  and  where  the 
nerve  is  unimportant,  it  is  well  to  consider  that  a  motor  paralysis 
may  be  of  therapeutic  value  in  putting  the  muscles  at  rest,  and  I 
have  recommended  it  in  some  cases  with  this  end  in  view,  and  bene- 
ficially, as  the  results  seemingly  proved.  Forcible  flexion  of  the 
thigh  upon  the  body  has  apparently  at  times  acted  as  efficiently  as 
nerve-stretching,  especially  in  sciatica.  The  operative  procedures 
that  liavc  been  done  for  the  neuralgia  of  the  trigeminus  which  is 
known  as  (ic  doxdoureux  are  nerve-stretching,  nerve-division,  or 
neurotomy,  the  excision  of  a  part  of  the  nerve,  or  neurectomy,  and 
norve-avulsion  Sometimes  the  dental  nerves  are  the  source  of  infra- 
orbitiil  neuralgia,  and  then  a  removal  of  the  segment  of  the  maxillary 
tulKn'osity  containing  the  superior  and  posterior  dental  nerves  has 
IxH^n  reeoniinended.  Carnochan  has  suggesttKl  that  in  tic  douloureux 
the  trunk  of  the  nerve  should  be  resected  beyond  Meckel's  ganglion, 
and  that  this  ganglion  should  also  be  taken  out.  Horsley  believes 
that  it  is  l)ett('r  to  remove  the  Gasserian  ganglion,  and  has  shown  by 
dissection  that  this  ganglion  could  be  separated  from  the  cavernous 
sinus.  Horslcv's  c^ise,  in  which  he  operated  in  this  manner,  however, 
died  seven  hours  after  the  operation  from  shock.     Horsley  reports 
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nioeteen  cases  of  o|)eratioDS  which  he  has  done  upon  the  different 
branches  of  the  fifth  pair,  and  in  some  cures  were  eifected  for  three 
or  four  years,  in  others  the  pain  disappeared  for  a  variable  length  of 
time,  in  some  there  was  no  relief  at  all,  and  in  one,  which  was  the 
operation  upon  the  (rasserian  ganglion,  there  was  death.  My  expe- 
neooe  has  been  similar. 
Chipault  has  collected  50  cases,  with  the  following  results  : 
Nine  fatal  results  from  operation.  Seven  from  removal  of  Gras- 
seriim  ganglion,  1  from  partial  removal,  and  1  from  intracranial 
resection  of  fifth. 

Kxdsion  of  Gasaerian  ganglion 25  cases. 

Removal  of  semilunar  g^anglion 2     " 

Resection  of  fifth  and  partial  removal  of  Gasserian  ganglion  .     6     " 

Intracranial  resection  of  fifth 16     " 

Results  :  Excision  of  Grasserian  ganglion. 

Improved 7  cases. 

Reooveied 9    ♦• 

Failed 7    " 

Results :  Intracranial  resection  of  fifth. 

Improved 6  cases. 

Recovered 4    " 

FWled 4    •• 

Results :  Resection  and  partial  removal  of  Gasserian  ganglion. 

Improved 2  cases. 

Recovered 2    " 

Failed 2    " 

The  operative  methods  adopted  in  cases  of  removal  of  Gasserian 
ganglion  were  those  of  Rose,  Navarro,  Park,  d'Artieda,  Doyen, 
Horsley,  Hartley,  Krause,  and  Quenu.  The  methods  of  Horsley, 
Hartley,  Krause,  and  Quenu  are  quite  similar.  In  many  of  the 
cases  reported  as  improved  the  improvement  was  only  temporary  or 
partial.  Intracranial  operation  upon  this  nerve  or  the  ganglion,  as 
is  evident,  is  an  exceedingly  dangerous  and  uncertain  procedure. 

These  surgical  procedures  are,  therefore,  evidently  a  last  resort, 
and  should  only  be  undertaken  in  such  desperate  cases  as  cannot  be 
treated  by  medicinal  means,  and  no  positive  promise  should  be  held 
out  to  the  patient  as  to  what  they  will  effect. 

SIMPLE  NEUBITIS. 

Definition.     Neuritis  is  an  affection  of  a  nerve- trunk  or  nerve- 
branches  causing,  either  singly  or  together,  pain,  impaired  sensation, 
and  motor  paralysis  and  atrophy. 
Causes.     The  causes  of  neuritis  are — 
Traumatism ; 
Cold; 

Certain  diatheses ; 

Implication  of  neighboring  organs  ; 
Neuromata ; 
Adenitis. 
Wounds,  contused  or  lacerated  ;    dislocations,  especially  of  the 
shoulderjoint ;  pressure,  as  by  sleeping  with  the  hand  under  the  head ; 
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railroad  injuries — may  all  be  traumatic  causes  of  neuritis.  Extreme 
contractions  of  muscles  also  exceptionally  produce  it. 

Exposure  to  cold  is  a  frequent  cause  of  neuritis. 

Gout,  syphilis,  cancer,  leucocythsemia,  smallpox,  typhoid,  diph- 
theria, and  many  other  general  diseases  would  seem  at  times  to  act 
as  predisposing  causes  of  neuritis,  rendering  them  more  liable  to 
ordinary  exciting  causes. 

Pneumonia,  pleurisy,  meningitis,  articular  rheumatism,  and  other 
joint-affections  may  cause  neuritis  by  an  extension  of  the  molecular 
changes  to  the  nerve-sheaths. 

Neuromata  are  formations  that  are  fully  described  in  a  separate 
chapter  (Chap.  "  Neuromata  "). 

I  have  seen  a  few  cases  in  which  adenitis,  usually  strumous  in 
character,  had  seemingly  been  a  cause  of  neuritis. 

Clinical  Symptoms.  The  clinical  symptoms  of  neuritis  are 
pain,  impairment  of  the  diiferent  sensations,  motor  paralysis,  atrophy, 
and  electrical  changes. 

These  symptoms  vary  extremely  in  the  different  cases,  even  in  the 
mixed  nerves,  whilst  in  the  cranial  nerves  their  variation  depends, 
of  course,  upon  the  particular  character  of  the  nerve  that  is  affected, 
neuritis  of  the  optic  nerve  leading  to  changes  of  vision  and  optic 
neuritis ;  of  the  auditory,  to  deafness,  loud  noises,  disturbances  of 
equilibrium  ;  of  the  third  pair  or  motor  oculi,  to  strabismus,  disturb- 
ances of  the  pupillary  muscles,  etc.  Neuritis  of  the  intracranial 
nerves  is  seldom  seen  by  itself,  but  usually  in  conjunction  with  the 
intracranial  diseases,  and  occasionally  also  with  multiple  neuritis 
and  atrophy  from  spinal  lesions,  so  that  in  speaking  of  neuritis  in 
this  chapter  I  shall  confine  myself  to  neuritis  of  the  mixed  nerves. 
Neuritis  of  the  sympathetic  nerve-fibres  is  as  yet  a  very  obscure 
chapter  in  pathology,  and  affections  which  in  the  past  have  been 
supposed  to  be  such  are  resolving  themselves  into  ordinary  neuritis 
in  a  surprisingly  large  number  of  cases.  (Vide  Chap.  ^^ Diseases  of 
the  Sympathetic  Nervous  System.") 

Usually  the  first  symptom  is  pain  in  the  affected  nerve.  This  will 
vary  according  to  the  degree  of  the  neuritis.  In  slight  cases  the 
pain  may  he  so  sliglit  as  not  to  exceed  that  of  an  ordinary  neuralgia, 
but  in  the  majority  it  quickly  becomes  severe  enough  to  cause  great 
suffering,  although  there  are  remissions,  so  that  it  is  beamble  during 
the  daytime  and  becomes  severe  at  night,  to  such  an  extent  as 
usually  to  interfere  with  sleep.  There  soon  supervenes  impairment 
of  sensation  and  motility.  The  sense  of  touch  and  the  sense  of 
pain  are  usually  most  impaired,  whilst  temj)erature  and  the  muscular 
sense  are  less  frequently  affected,  although  there  are  many  variations 
from  this  rule.  The  tactile  sense  may  be  merely  blunted,  or  it 
may  be  absolutely  lost.  The  sense  of  pain  in  the  slighter  cases  is 
usually  but  slightly  affected,  although  the  conduction  of  the  painful 
sensation  may  be  considerably  retarded.  The  muscular  sense  and 
the  sense  of  temperature  vary  extremely  in  the  amount  of  impair- 
ment. Motor  paralysis  usually  comes  on  quickly,  and  is  succeieded 
by  atrophy  in  the  course  of  a  few  weeks.     Trophic  changes  in  the 
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skin  are  very  constant^  producing  the  so-called  glossy  skin^  and  when 
this  is  observed  in  the  nngers  they  become  tapering  in  shape,  which 
alteration,  together  with  the  cutaneous  glossiness,  is  almost  pathog- 
nomonic. There  may  be  increased  perspiration,  or  this  may  be 
decreased.  Fibrillary  twitchings  of  the  affected  muscles  are  also 
occasionally  observed.  Herpes  is  not  common  in  simple  neuritis. 
Electrical  alteration  may  be  present  both  to  the  faradic  and  galvanic 
corrent,  and  present  the  phenomena  which  have  already  been  described 
as  the  reaaticn  of  degeneration  (Part  I.,  Chap.  II.). 

Neuritis  may  be  either  acute,  subacute,  or  chronic.  Its  duration 
varies  exceedingly,  and  whilst  it  is  in  one  sense  a  self-limited  disease, 
its  self-limitations  do  not  follow  any  general  law  that  is  at  present 
known.  There  is  no  disease  that  is  more  modified  by  proper  treat- 
ment. 

In  the  acute  form  there  are  sometimes  chilliness  or  rigor,  headache, 
insomnia,  and  slight  febrile  reaction,  but  the  subacute  and  chronic 
cases  have  no  general  symptoms. 

Pathology.  Before  entering  into  the  pathological  changes  that 
constitute  a  neuritis  we  should  consider  briefly  the  structure  of  a 
mixed  nerve.  The  axis-cylinder  is  a  continuous  structure  that  runs 
from  the  central  to  the  peripheral  orran.  The  motor  nerve  takes 
its  origin  from  the  anterior  horn  of  the  spinal  cord  or  the  motor 
nodei  of  the  medulla  oblongata,  and  passes  out  to  join  with  other 
filaments  going  to  the  end-plate  that  lies  upon  the  muscular  fibre. 
The  ganglion-cells  have  already  been  spoken  of  (page  27),  and  it  is 
m  the  nucleus  or  nucleoles  of  these  that  the  motor  nerve  takes  its 
origin.  The  termination  in  the  muscles  has  been  carefully  investi- 
gated, especially  by  Gressler,  in  the  green  Italian  lizard  and  the 
guinea-pig,  and  recently  (1892)  by  Babes  and  Marinesco.     Gessler 

Fig.  105. 


Nonnal  iciatic  neire  of  fh)^.    Obtained  by  teasing. 

states  that  the  motor  end-plate  is  essentially  the  same  in  the  mam- 
malia and  reptiles,  and  that  it  consists  pf  a  fine  nerve-plexus,  between 
or  under  which — for  authors  differ  on  this  very  materially — lies  a 
finely  granulated  mass,  containing  two  kinds  of  nuclei,  the  smaller 
ones  being  granulated  and  of  irregular  shape,  the  larger  ones  being 
oval  with  double  contours  and  a  nucleolus.  The  former  are  known 
as  the  Scheiden-  or  Gedatkeme,  or,  as  Ranvier  calls  them,  the  noyaiix 
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vaf/iitaux  or  noymtx  dc  rarboraUon^  ^vliile  tlie  latter  are  the  Grimd 
or  Sohieiikerru'^  or  noymtx  fondamentfiux  of  Kanvier.  To  this  motor 
end-plate,  lyin^  upon  the  rnusele,  e*jme  the  mediillated  nervc-fibn*s  by 
a  riglit-augle,  losing  their  mtxIuUary  sheath  as  they  paas  into  the  nen^e- 
plexus  just  clescril>ec].  The  sensory  nerve,  on  the  other  hand,  takes 
its  origiu  in  the  ganghon  ui>on  tlie  pu&terior  ix>ot,  and  passes  down 
to  the  sensory  structures  of  the  j>eriphery  to  Pacinian  eorpuscles, 
the  tactile  bmlies,  the  end-bulbs,  and  tlie  nerve  networks  (jmge  30). 
From  its  point  of  origin  to  its  peripheral  termination  there  is  one 
structure  of  the  nerve  that  runs  continuously,  the  ax  is -cylinder,  as 
has  alrmdy  been  said.  This  is  a  highly  nitrogeoized  body  nio- 
sistiug  of  a  number  of  primitive  tibrils  arranged  longitudinally  and 
glued  together  by  a  minutely  granular  substance.  Around  this  axis- 
cylinder  is  a  sheath  of  myelin,  a  fatty  siilistance  which  does  UQ 
]>ass  witfi  the  nerve  into  either  the  central  or  peripheral  end-or 
and  which,  moreover,  is  not  continuous  in  its  course,  but  consists  of 
a  series  of  tubes  or  segments  whose  points  of  junction  are  marked 
by  a  txinstriciion  in  the  contour.  Final ly,  around  the  axis-cylinder 
and  the  sheaths  of  myelin  is  a  connective  tissue  ti^vering  the  sheath 
of  Selnvann,  and  this  is  also  segmented,  the  point  of  constriction 
l>eing  known  as  the  node  of  Kauvier.  Occasionally,  upon  the  axis- 
cylinder  are  seen  certain  lines  which  are  known  as  arrow-markings, 
or  markings  of  Hchmitt.     These  were  formerly  thought  to  be  arti- 
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fieial  products,  but  recently  it  has  been  claimed  that  they  are  little 
massc-s  of  protoplasui,  whilst  still  others  maintain  that  they  belong 
to  the  sheath  of  Schwann  and  are  c^nnna-tive  tissue.  The  sheath  of 
Scbw^ann  has  a  few  sparse  nuclei*  These  different  nerves  are  joined 
together  l>y  connective-tissue  sheaths  ititu  buudleSj  forming  a  nerve- 
trunk  or  nerve- Ji laments.  Frei^y  anastomosing  capillaries  run  within 
the  nerve-  and  lymph -spaces,  and  are  to  be  found  within  the  nerve- 
shc^th  outside  of  tiie  fibres.  Connwtive-tissue  cells  and  fine  connee- 
tive-tissuc  fibrils  lie  between  the  bundles  of  nerve-fibres.     An  ex<?el- 
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lent  idea  may  be  gained  by  anybody  of  the  changes  that  occur  iti 
oearitis  by  making  a  section  of  the  sciatic  of  a  frog,  then  excising 
pieces  on  different  days  after  the  original  section,  and  observing  the 
changes. 

Fin.  Itff. 


Bectlou  of  the  iiuue  nerve,  nuifiitfled  22.&  diameters. 

Fig.  108  is  a  sketch  of  such  changes  that  were  found  on  the 
fourth  day  after  such  section  of  a  frog's  sciatic.  It  will  he  seen 
that  the  axis*cyiinder  in  some  of  these  is  entirely  unaffected ,  and 
that  the  medullary  sheath  alone  shows  alteration,  tlte  sheath  of 
wann  in  all  being  unalteretl.  The  inednllary  sheath,  as  will  be 
Tveil,  manifests  a  tendeDcy  to  break  ni>  into  various  irregular 
forms.  In  Fig.  109,  which  i-eprt*sents  at  a  the  same  sciatic  nerve  on 
the  eleventh  day  after  section,  these  changes  are  seen  to  lie  ranch  more 
marked,  whilst  the  axis-cylinder  in  all  is  more  or  less  affected.     At 

lev  periods,  as  shown  at  R^  representing  the  iifteentli  day,  these 
iges  in  the  axis-cylinder  and  tlie  in€*dyl!ary  sheath  iucrca.se  in 
Intensity,  whilst  the  connective-tissue  sheath  of  Schwann  l>ecomefl 
somewhat  opaque,  and  its  nuclei,  which  are  onlinarily  sjxirse  and 
slightly  stained,  so  that  it  requires  cureful  focussin^j:  to  perceive  them, 
nudtiply  and  imbibe  more  and  more  of  the  coloring* matter.  These 
molecular  alterations  are  similar  to  those  which  take  place  in  a  human 
nei  ve  suffering  from  neuritis,  if  not  identical  with  them.  The  changes 
in  the  myelin  are  supposed  to  he  due  either  to  a  fatty  or  albuminoid 
degeneration  or  a  process  of  saponification,  and  there  is  a  diversity  of 
opinion  as  to  whether  this  latter  is  due  to  active  migratory  white 
blood-globules,  and  furthermore  as  to  whether  the  white  blotMl- 
globules  may  not  be  the  connective- tissue  cells.  According  to  the 
oporee  of  neuritis,  the  medullary  sheatli  may  lie  disintegrated  in  vary* 
ft>e  or  may  be  entirely  alisorlx'd.  It  would  seem  quite  prob- 
iL  in  all  cases  the  axis-cylinder  is  affected  in  the  human  nerve, 
ss  the  above  figures  show  that  it  is  in  the  frog's  sciatic,  although  some 
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authors  maintain  that  it  remains  intact,  being  simply  deprived  of  its 
function.  The  numerous  nuclei  of  the  altered  sheath  of  Schwann 
either  come  from  a  segmentation  of  the  original  nucleus  of  the  segment, 
or  are  white  blood-globules  or  proliferated  connective-tissue  cells. 


Fig.  108. 
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Changes  on  the  fourth  day  after  section  of  a  fh>g's  sciatic. 


The  inter-neural  and  peri-neural  connective  tissue  may  also  become 
involved  in  the  neuritic  process.  Considerable  confusion  exists  as  to 
what  the  methods  of  regeneration  are  in  a  nerve  that  has  been  afflicted 
with  neuritis.  By  some  it  is  held  that  the  central  s^ment  is  the  part 
from  which  regeneration  begins,  whilst  others  maintain  that  this 
commences  in  the  peripheral  end,  or  that  new  axis-cylinders  and 
medullary  sheaths  may  develop  from  the  nuclei  in  the  sheath  of 
Schwann.  In  some  cases  the  neuritis  aifects  the  nerve-fibres,  when 
it  is  known  as  parenchymatous  neuritis ;  whilst  in  other  cases  the 
connective-tissue  elements  are  mainly  altered — so-called  interstitial 
neuritis ;  and  in  still  a  third  class  of  cases  both  the  nerve-fibres  and 
the  interstitial  tissue  may  be  affected  together. 

Prognosis.  The  prognosis  of  neuritis  is  generally  good.  A  recent 
writer,  Bowlby,  states  that  it  is  invariable"  g^od,  and  that  all  cases 
recover ;  but  with  this  I  cannot  agree,  because  it  has  been  my  expe- 
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rience  to  meet  with  a  number  of  cases  that  did  not  recover,  although 
I  am  inclined  to  believe  that  proper  treatment  will  usually  eifect 
a  cure  if  undertaken  before  the  neuritis  shows  a  tendency  to  become 
multiple  and  aflTect  the  other  nerves.  In  traumatic  neuritis,  how- 
ever, the  prognosis  may  be  modified  by  the  nature  of  the  trauma. 


FIO.  109. 
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A.  Cbanget  on  the  eleTenth  day  after  section  of  a 
firog*!  sciatic. 


B.  Changes  on  the  fifteenth  day 
after  section. 


A  clean  cut  across  the  nerve,  for  example,  must  be  repaired  sur- 
gically, or  a  nerve  that  is  caught  in  a  mass  of  callus  or  in  an  inflamed 
joint  would  have  such  pressure  upon  it  as  to  make  it  impossible  to 
treat  it  unless  this  were  surgically  removed.  The  duration  is  exceed- 
ingly variable. 

Treatment.  The  primary  necessity  in  the  treatment  of  neuritis 
is  to  put  the  affected  nerve  at  rest.  I  believe  the  reason  that  neuritis 
of  the  upper  extremities  and  the  trunk  is  invariably  of  better  prog- 
nosis than  neuritis  of  the  lower  extremities  is  due  to  the  fact  that  it 
is  so  much  easier  to  put  the  nerves  of  the  upper  extremity  and 
the  trunk  at  rest.  Indeed,  most  cases  of  sciatic  neuritis  can  be 
handled  perfectly  with  proper  rest,  whilst  without  it  the  affection  is 
usually  very  intractable.  When  there  is  a  neuritis  of  the  upper 
extremities  the  affected  arm  should  be  carried  in  a  sling,  the  patient 
should  have  somebody  dress  and  uudress  him,  and  even  in  some 
severe  cases  great  benefit  may  be  obtained  by  putting  the  patient  to 
bed  for  a  few  weeks.     In  neuritis  of  the  trunk  every  effort  should 
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be  made  to  lessen  the  movements  of  the  trunk-muscles,  and  this  can 
be  obtained  in  a  minor  decree  by  having  the  patient  abstain  from 
walking  as  much  as  possible,  or  from  horseback-riding,  or  from 
bending  the  trunk  backward,  forward,  or  laterally,  or  by  putting  oo 
a  strong  strip  of  adhesive  plaster,  or  finally  by  putting  the  patient 
to  bed.     Rest  of  the  lower  extremities  can  only  be  obtained  ade- 

auately  by  putting  the  patient  in  bed,  and  this  should  always  be 
one  at  the  outset ;  and  then,  as  the  disease  is  brought  under  con- 
trol, the  patient  should  abstain  as  much  as  possible  from  walking 
or  standing,  and  should,  if  his  means  permit  it,  go  about  in  a  car- 
riage, or,  if  this  is  not  possible,  in  street  cars.  In  the  early  stage 
of  a  neuritis  the  pain  is  usually  the  most  distressing  element,  and 
this  can  be  overcome  only  by  opium  or  some  of  its  alkaloids,  in 
conjunction  with  quinine.  There  is  not  the  slightest  use  in  wasting 
any  time  in  this  initial  pain  of  neuritis  upon  such  analgesics  as 
phenacetine,  antipyrin,  or  exalgine,  or  their  congeners.  Opium, 
and  opium  alone — and  I  say  it  boldly — can  control  this  initial 
pain.  We  must,  therefore,  consider  carefully  the  question  as  to 
whether  our  patient  is  of  such  a  nature  that  he  is  likely  to  form 
the  opium-habit,  and  if  he  is,  we  must  look  frankly  in  the  face  the 
question  as  to  whether  it  is  best  for  him  to  suffer  the  pain  or  run  the 
risk  of  forming  this  opium-habit.  It  has  been  my  experience  that 
the  patient  is  in  no  danger  unless  he  is  one  of  those  weak  indi- 
viduals whom  I  have  described  elsewhere  (Chap.  "  Alcoholism, 
Morphomania,  etc."),  who  are  prone  to  form  habits  to  which  they 
speedily  become  abjectly  enslaved.  In  the  many  cases  of  neuritis 
that  I  have  treated  I  have  never  yet  made  an  opium-eater.  Indeed, 
I  think  there  is  some  subtle  law  at  work  here  which  prevents  the 

rrson  who  is  in  real  need  of  opium  from  becoming  a  slave  to  it 
always  use  the  sulphate  of  morphine,  taking  care  that  it  is  pre- 
pared from  a  reliable  opium,  as  most  of  the  morphine  of  the  shops 
is  either  from  cheap  preparations  or  has  become  stale.  I  use  it 
hypodermically  and  commence  with  a  dose  of  J  grain.  Usually 
the  pain  of  neuritis  is  worse  at  night  or  late  in  the  afternoon,  and 
this  is  the  time  when  I  give  the  hypodermic.  If  necessary,  I  increase 
the  dose  of  morphine  to  the  point  that  will  relieve  pain,  and  I  have 
seldom  had  occasion  to  exceed  J  grain  at  a  dose.  This  will  usually 
control  the  pain  in  a  week  or  two,  and  then  the  morphine  is  gradu- 
ally decreased  in  quantity.  During  this  period  the  patient  is  in- 
structed to  take  quinine,  and  the  dose  will  vary  according  to  the 
purpose  I  have  in  view.  If  the  general  health  is  poor,  I  give  2 
grains  of  quinine  three  times  a  day  as  a  tonic,  perhaps  adding  2  or 
8  grains  at  the  time  of  the  hypo<lermic.  If  the  general  health,  how- 
ever, is  good,  I  give  5  grains  of  quinine  at  the  time  that  the  hypo- 
dermic is  given,  and  I  prefer  to  administer  it  either  in  the  form  of 
capsules  or  fresh  tablet  triturates,  which  latter  should  always  be 
tested  by  the  physician  by  crumbling  them  l^etween  his  fingers  to  see 
if  they  are  fresh.  (Quinine  in  the  form  of  solution  with  an  acid  is 
very  prone  to  disagree  with  the  stomach  when  long  continued,  and  I 
have  therefore  almost  abandoned  its  use.     As  the  pain  comes  under 
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control,  I  withdraw  the  opium,  as  I  have  said,  and  then  l3€gin  the 
use  of  the  salicylate  of  soda  in  conjunction  with  tlie  tjuinine,  pre- 
scribing the  former  in  doses  of  2  or  3  grains  three  times  a  day.     I 
seldom  use  larger  doses  of  sal  iey  late  of  soda,  l>e^^ase  f   have  not 
fonnd  that  they  add  anything  to  the  (^ootrol  of  the  disease,  whilst 
Ijey  are  very  apt  to  deprc'ss  the  patient.     If  the  f|uinine  and  the 
l^lieylate  of  soda  are  not  sufficient  to  control  the  jiain,  I  add  to  them 
"erale  doses  of  phenacetine,  5  frmlns  once  or  twiee  a  day*     It 
bould  always  be  carefully  asoertaiued  tliat  the  *5al  ley  late  of  soda  has 
en  carefully  and  reliably  prepart^i,  and  this  should  be  as  earefnlly 
looked  after  as  the  quinine  and  the  morphine  hav^e  been*     Exalgine 
10  my  hands  has  not  Ik^u  a  drug  of  much  vahn\     Anti pyrin  un- 
doubtedly relieves  the  |>ain  l>etter  than  either  pli*'nat?etine,  exalgine, 
or  salicylate  of  soda,  l»nt  the  great  ijbjection  to  it  is  the  depression, 
^^md  I  have  for  this  reason  almost  given  it  up.     Salophen  will  oet^- 
^■ionally  act  very  well  in  the  gouty  c^ses,  in  5  grain  doses  two  or  three 
^Wmes  daily.     As  the  pain  liecomes  a  minor  matter,  elet^tncity  may  l>e 
^^pised  with  great  advantage^  but  it  should  never  Im*  used  l)efore  this 
pfTiod  or  it  will  be  certain  to  iucrease  the  pain,  often  to  an  uubear- 
Able  <legree.    A  begi  n  u  i  ug  si  i o ii  1  d  be  made  tii re fu Uy  w  i  t li  t  h c  ga  Ivan  ic 
iirrent,     I  have  given  up  atti^mpting  to  local is^e  the  current  to  the 
fTectcd  nerve,  because  in  order  to  do  this  we  must  make  use  of  a 
trery  small  electrode  (Fig.  72),  and  this  iHXM'ssarily  concentrates  the 
rieity   upon   the   nerve,  and   this  eoucentration   irritates   it.     I 
rfore  prefer,  when  the  neuritis  is  in  the  upjier  exti-emity,  to  bend 
Oectrode  Fig.  BH  over  tlie shoulder,  and  bend  electrode  Fig.  filt  aroimd 
1  wrist,  and  then  very  gently  turn  on  a  current  of  2  to  3  milliam- 
I,  permit  it  to  jjass  alxjut  tfiree  minutes,  and  carefully  turn  it  utf. 
keptics  in  the  use  of  elec^trieity  need  only  try  this  at  the  ]>ro|>er 
Bti^TS  i"  a  f^w  patients  suiferitig  from  neuritis  to  satisfy  tliemselves 
^Bpf  the  comfort  and   well-beintr  that  w^ill   be  experient'cd   for   from 
^■Welve  to  fourteen  hours  afterward.     In  a  neuritis  of  the  lower  ex- 
tremities I  also  make  use  of  elect nxles  Fig.  68  and  Fig.  69»  and 
place  them  so  as  to  bring  the  whole  limb  into  the  circuit  lietween 
tbem.      If  a  nerve  of  the  face  is  atfected,  or  ooe  hand  or  foot,  the 
same  principle  sh(»uld  be  made  use  of  iu  the  selection  of  suitable 
electrodes,  taking  care  always  to  select  as  large   ones  as  possible, 
^fPhe  quantity  of  galvanism  should  not  be  inereasetl  for  a  week  or  two 
^"fceyond  3  milltamp^res,  but  if  the  first  two  or  three  applications  do 
Dot  irritate  the  nerve,  the  sitting  may  be  prolonged  from  three  to  five 
'  even  fifteen  minutes.     After  the  galvanic  In.^atment  has  been  suc- 
sfully  applitnl  for  a  week  or  two,  the  process  of  regeoeration  can 
greatly  aided  by  also  employing  the  faradic  battery,  mre  l>eing 
iken  at  first  to  use  a  very  gentle  current,  so  that  tlie  patient  barely 
eives  it,  applying  it  for  only  three  minutes,  and  increasing  the 
ngth  of  the  sittings  and  the  strength  of  the  current  very  cautiously. 
In  some  cases  even  where  galvanism  is  well  borne,  faradism  will  not 
agree  with  the  patient,  and  in  such  a  case  e:alvauism  atone  should  \w. 
As  the  nerves  liecome  less  irritable,  tlie  sittings  with  both 
ingots  may  be  prolonged,  and  in  some  instances  I  even  allow  the 
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patients  to  apply  the  galvanic  current  for  a  half-hoar  or  forty-five 
minutes,  and  the  faradic  for  the  same  time  or  even  longer. 

In  the  early  stages  of  neuritis,  when  the  pain  is  only  relatively 
well  controlled  by  the  analgesics  that  have  been  described,  a  large 
blister  applied  somewhere  near  the  affected  nerve,  but  not  upon  it, 
will  usually  relieve  the  pain  in  a  marvellous  way  for  a  day  or  two, 
and  in  a  less  degree  the  same  effect  will  be  obtained  by  cauteriza- 
tion near  the  affected  nerve  by  a  Paquelin  cautery  or  a  poker  brought 
to  a  white  heat.  The  cauterization  should  be  done  only  by  light 
stripes,  and  it  is  not  well  to  cause  more  than  a  very  superficial  scar, 
because  the  tissues  that  are  enervated  by  a  diseased  nerve  may  break 
down  into  a  troublesome  ulcer,  as  I  have  seen  in  more  than  one 
instance. 

Great  attention  should  be  paid  to  the  general  health  of  the  patient. 
Anaemia  should  be  carefully  searched  for  by  listening  for  any  anaemic 
murmurs  in  the  heart  and  large  vessels,  and  perhaps  by  a  microscopic 
examination  of  the  blood.  If  anaemia  is  present,  iron  should  be  used 
in  full  doses,  and  the  best  preparations  for  this  purpose  are  the 
albuminate  of  iron  or  the  peptonate,  the  former  in  doses  of  3j  three 
times  a  day,  and  the  latter  in  doses  of  gr.  ij-iij  three  times  a  day ; 
or  ferratin,  gr.  iv-viij  three  times  daily,  in  capsules.  With  the  iron 
should  be  conjoined  abundance  of  nitrogenized  food  in  the  form  of 
meat  and  beef-tea.  It  sometimes  will  be  found  useful  in  these  cases 
of  anaemia  to  combine  with  the  iron  small  doses  of  bichloride  of 
mercury  (^  to  ^  of  a  grain)  three  times  a  day  (mde  Part  II., 
Chap.  III.,  "Neuralgia"). 

If  there  is  no  anaemia,  but  the  patient's  general  health  is  depressed, 
tonics  of  quinine  and  bark,  2  grains  of  the  former  three  times  a  day, 
and  of  the  latter  the  officinal  elixir  of  calisaya,  ^  ounce  three  times  a 
day,  should  be  administered.  Malt-extracts  will  usually  be  found 
to  be  of  great  use  in  this  restoration  of  nutrition,  and  any  good 
fresh  malt-extract  that  is  known  to  contain  a  sufficient  quantity 
of  diastase  will  answer  the  purpose.  Occasionally  cod-liver  oil  is 
also  useful,  and  when  the  patient  can  take  it  pure,  I  prefer  to  give 
a  reliable  oil  in  this  way ;  but  if  an  emulsion  is  used,  it  should  be 
made  fresh  every  week  or  so,  and  kept  in  a  cold  place,  best  on  ice. 
Arsenic  I  have  not  found  to  be  of  very  great  use  in  neuritis,  although 
it  often  proves  of  surprising  value  in  neuralgia. 

Surgical  procedures  are  never  applicable  to  neuritis,  but  they  some- 
times come  into  play  in  the  neuralgia  that  may  be  left  after  a  neu- 
ritis, in  which  event  the  considerations  pro  and  con  are  the  same  as 
in  neuralgia. 

MULTIPLE  NEURITIS. 

Definition.  Multiple  neuritis  is  that  form  which  affects  different 
nerve-trunks  or  filaments  throughout  the  body  or  extremities,  often 
seemingly  in  a  most  capricious  manner. 

History.  The  first  description  of  multiple  neuritis  was  given 
by  an  American  physician,  Jackson,  of  lioston,  in  1822.  Buss, 
describing  chronic  alcoholism  in  1852,  described  a  neuritis,  without. 
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ver,  being  aware  of  the  pathology  of  what  he  was  describing. 
In  1855  Duchenue  also  raade  known  similar  ca&es  under  the  head  of 
"general  subacute  ascending  spinal  paralysis/'  In  1864  Duineuil 
published  his  first  autopsy  ;  in  IMi  Eichhorst,  of  BerliUj  had  the 
second  one;  and  in  1877  Joftroy  published  tlie  third.  In  1880 
several  cases  with  autopsies  were  report<_Hi  by  Lcyden,  anil  since  then 
the  literature  has  l>ecome  abundant,  and  has  been  contributed  to  by 
LaueereauXy  Grainger  Stewart,  Miils,  aud  by  Starr 
Etiology.     The  causes  of  multiple  neoritis  are^ — 

Toxaemia  from   such  poisons  as  alcohol,  arsenic,    lead,    bisul- 
phide of  carbon ; 
Infection    of    such    diseases   as   diphtheria,    typhoid,    typhus, 

variola,  malaria,  tuberculosis; 
Cold,  dampness,  and  overstrain ; 
Syphilis; 
;  Sex ; 
Age ; 

Kpidemics. 

These  causes  are  so  well  known  that  they  need  not  he  dwelt  upon 
-^cept  those  relating  to  the  epidenjit*s  of  the  disciise. 

This  epidemic  type  is  very  prevalent  among  the  Japanese,  and  is 
illed  Kakke,  from  two  Chinese  words,  **  kaiaku/'  meaning  legs,  and 
ke,'*  a  disease,  and  it  has  lieen  known  to  the  Chinese  as  far  back 
200  years  before  Christ,  although  it  scenes  to  have  ceasetl  about 
years  ago.  In  Japan,  however,  according  to  Starr,  14  per 
cent,  of  the  men  serving  in  the  army  in  1877  suffered  from  it^  and 
38  per  cent,  in  1878.  Dr.  Wallace  Taylor  tells  me  tliat  the  disease 
has  diminished  since  wheat  has  taken  the  place  of  rice  in  some  places, 
from  M^hich  it  would  seem  that  this  article  of  food  bore  some  etio- 
logical  relation  to  tiie  disease,  Europeans  are  not  affected  hy  it  It 
prevails  to  some  extent  iu  the  islands  of  the  Pacific  Ot^ean,  in  India, 
Ceylon,  the  west  ccmst  of  the  Red  Sea,  liorneo,  New  Guinea,  Brazil, 
Cuba^  and  the  Dutch  possessions  in  the  Chioa  Sea.  In  these  places 
git  is  endemic,  ocx?asiimally  epideniie. 

Clinical  History.  The  symptoms  of  multiple  neuritis  consist 
>f  motor  and  sensory  symptoms  in  tlie  up|]er  and  lower  extremities, 
"be  special  nerves  being  rarely  affected,  and  the  trophic  symptoms 
being  marked*  The  first  symptoms  to  appear  are  the  aensoiy  ones. 
^The  disease  usually  develops  witli  ]>aiii  of  a  burning;  kind  alfecting 
lie  feet  and  hands,  and  with  this  are  associated  uumbne^s,  tingling, 
forraication.  This  pain  is  usually  moderate  iu  degree,  but  ocea- 
ionally  liecomes  exti'emely  severe.  There  is  also  at  this  time  a  sin- 
galar  tenderness  of  the  nerves  and  uMLscles,  and  there  may  l>e  some 
|£ypene8tbe8ia,  and  even,  thougli  rarely,  anaesthesia.  It  is  seldom, 
awever,  that  the  tactile  sense  is  entirely  impaired,  and  when  it  is,  it 
ID  areas.  As  the  disease  progresses  there  suj>ervenes  a  paresis  of 
f^ne  affected  limbs,  and  the  sensory  impairment  may  l>eet3rae  more 
marked,  although  seldom  to  any  complete  extent,  there  l>eing  usually 
J  only  delayed  transmission  of  paio  and  temperature,  some  dulneas  of 
W  muscular  sense,  and,  as  I  ha%'e  already  said,  impairment  of  the 
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tactile  sense.  The  motor  paresis,  which  may  have  been  simply  felt 
as  a  sense  of  weariness  or  fatigue,  passes  on  to  actual  paraJjaiB, 
usually  in  from  ten  days  to  three  weeks.  Paralysis  may  develop, 
however,  in  a  few  days,  and  it  is  probable  that  some  cases  of 
acute  ascending  paralysis  terminating  fatally  are  multiple  neuritis. 
The  paralysis  is  very  capricious  in  its  anatomical  distribution,  and 
may  affect  certain  filaments  in  one  nerve-trunk  and  leave  the  others 
unimpaired,  and  thus  affect  a  number  of  nerve-trunks.  The  paral- 
ysis is  a  flaccid  one,  the  tendon-reflexes  are  abolished,  and  atrophy 
supervenes  in  the  course  of  a  few  weeks.  Electrical  alterations 
are  extremely  variable.  In  some  cases  there  is  simply  diminished 
response  to  galvanism  and  faradism;  in  others,  complete  loss  of 
response  to  faradism  and  response  to  a  very  strong  galvanic  cur- 
rent; in  others,  the  response  is  greater  with  the  negative  pole;  in 
others,  still  greater  with  the  positive  pole;  and  in  some  there  is 
an  actual  reaction  of  degeneration.  All  sorts  of  abnormal  muscular 
deformities  may  result  from  the  different  forms  of  paralysis,  but 
a  dropped  foot  and  a  dropped  wrist  are  the  most  frequent,  althoueh 
the  claw-shaped  hand  and  the  different  forms  of  talipes  are  frequency 
observed.  As  has  been  said,  vasomotor  and  trophic  symptoms  are 
not  so  frequent  as  the  sensory  and  paralytic  ones.  Temporary  oedema 
in  the  feet  and  hands,  coldness  and  cyanosis,  profuse  and  offensive 
perspiration,  glossy  skin,  temporary  inflammations  of  joints,  and 
bulbous  fingers,  are  occasionally  observed. 

The  onset  is  usually  without  fever,  or  this  is  slight,  but  occasionally 
there  may  be  a  chill  and  a  temperature  of  103°  to  104°  F.,  and 
this  may  {persist  for  several  days.  In  other  cases  the  temperature 
may  not  rise  more  than  one-half  or  two  degrees.  The  pulse  is  usu- 
ally but  slightly  above  the  normal,  and  it  is  only  in  the  dangerous 
cases  that  it  rises  above  120. 

The  disease  is  somewhat  more  common  in  males  than  in  females. 

Children  are  rarely  affected,  if  at  all.  Most  cases  occur  between 
twenty  and  forty. 

Prognosis.  The  prognosis  in  multiple  neuritis  is  good,  although  I 
have  seen  a  number  of  cases  in  which  permanent  muscular  deformity 
had  been  left.  Alcoholic  patients  in  whom  the  general  health  has  been 
shattered  usually  bwonie  chronic  or  die,  although  it  is  surprising  to 
see  the  improvement  that  will  take  place  in  them  when  drinking  has 
been  stopi)ed  and  the  general  health  has  been  built  up.  I  have  in 
several  instances  known  such  a  patient  to  he  so  completely  paralyzed  as 
to  be  helpless  in  bod,  and  yet  attending  to  his  business  in  the  course  ot 
twelve  weeks.  Nevertheless,  recovery  is  always  much  slower  in  per- 
sons who  are  intemperate  or  who  have  been  so  in  the  immediate  past. 

Diagnosis.     The  diseases  from  which  multiple  neuritis  should  be 
differentiated  are — 
Simple  neuritis ; 
Numb  fingers ; 

Myelitis  of  the  anterior  cornua  ; 
Locomotor  ataxia ; 
Acute  ascending  paralysis  of  Landry. 
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iple  neuritis  is  conHued  to  a  uerve-trutik,  and  tire  pain  is  not 

fmin^^  but  sharp  and  sttibbing.  This  11  mi  tat  ion  of  th<j  paralysis 
and  the  character  of  the  pain  alone  will  serve  to  make  the  diagnosis. 

Numb  Jin^a'a  is  an  atfl&ction  that  was  first  dejscribed  by  Putnam, 

^Jk^on,  and  is  observed  tn  women  between  forty  and  sixty,  con- 
1^  of  a  tingling  sensation  in  the  iiDger-tips  and  fiogera,  or  even 
band,  and  rendering  the  movements  of  the  hand  awkward,  Ix^* 
sides  cansiog  a  feeling  as  if  it  were  asleep.  In  some  of  these  cases 
there  may  be  a  slight  degree  of  amesthesia  and  analgesia,  but  usually 
there  are  no  objective  changes. 

lu  myelitis  of  the  anterior  cornua^  the  soKjalled  essential  infantile 
pftralysis,  the  all'ection  is  pnrely  a  motor  oue^  there  Ijeing  no  sensory 
ifnplii^atioa  whaU^'er,  and  the  ninscles  aft'eeted  are  almost  invariably 
limited  to  a  group  in  one  limb,  generally  in  the  leg  or  around  the 
iiboulder  or  in  the  upper  part  of  tlie  arm.  The  entire  lack  of  sen- 
sory symptoms  and  absence  of  any  teudeocy  to  implicate  other  mem- 
bers will  usually,  therefore,  make  the  dilierential  diagnosis. 

Locomotor  ataxia  is  a  chronic  disease,  is  character! zetl  by  sudden, 
atrocious,  stabbing  or  light ningd ike  jmins,  which  come  in  very  tem- 
pomry  j^aroxysms  and  are  schlom  einitiniious,  and  there  is  ataxia, 
ettber  preceding  the  pains  or  succeeding  them  ;  wiiilst  the  muscular 
strengui  IS  unimpaired,  and  glossiness  of  skin,  tapering  fingers,  and 
muficular  tenderness  are  absent.  Atrophy  of  the  optic  nerve  is  often 
present. 

In  acute  ascending  paralysis  the  sensory  s)mptoms  are  usually 
entirely  lacking,  and  the  paralysis  is  the  salient  symptom,  beginning 
in  the  lower  extit^mities,  ascending  in  a  few  days,  or  even  hours,  to 
the  upper  extremities,  and  often  causing  bulbar  symptoms.  Death 
generally  ensues  in  a  week  or  two,  sometimes  in  a  day  or  two. 

Treatment.  The  treatment  of  nndtiple  neuritis  should  be  at  first 
by  absolute  rest  in  bed  in  the  acute  cases,  and  in  the  chronic  ones  there 
should  be  such  rest  for  at  least  a  period  of  one  to  four  weeks.  The 
paiu  can  best  lie  relieved  by  means  of  warm  applications  and  sali- 
cylate of  soda  and  quinine,  I  shall  never  forget  the  lesson  that  I 
was  first  taught  as  to  the  value  of  hot  applications  by  seeing  the 
fort  and  ease  that  were  given  to  a  yuuth  atllicted  with  this  disease 
iiiimei"sion  of  Ids  feet  in  a  tub  of  hot  water.  Swathing  the  feet  m 
cotton,  over  which  in  its  turn  should  be  placed  a  strip  of  gotta  percha 
or  oilH)ilk,  will  give  great  eomtcrt.  At  t^ertain  periods  of  the  day, 
iiowever^  especially  toward  night,  w^hen  the  pain  is  apt  to  be  woi-se, 
the  patieut  may  often  obtain  great  relief  by  putting  the  feet  and  liands 
in  hot  water  fi»r  about  half  an  hour,  and  then  loosely  tying  around 
them  a  pierce  i>f  muslin  sf^aked  in  a  mildly  alkaline  solution  (10  grs, 
bicarb,  soda  to  1  oz.  water),  with  perhaps  the  addition  of  some  chloro- 
form* Gently  rubbing  the  limbs  with  oil  is  ofk'n  useful  also.  Sail- 
rylate  of  soda  in  doses  of  2  to  3  or  6  grains,  three  or  four  times  a  day, 
with  2  or  3  grains  of  quinine  at  the  same  time,  is  generally  the  best 
treatment.  I  have  rei>eatedly  observetl  a  curious  fact  in  regard  to 
treatment  to  which  I  have  never  se<?n  attention  called.  In  several  of 
my  patients  in  whom  the  pain  could  not  be  controlled,  and  in  whom 
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the  disease  was  progressing,  removal  from  the  locality  in  which  they 
had  been  attacked  to  another  would  often  effect  a  marvelloas  change. 
As  my  first  cases  were  seen  in  a  malarious,  low-lying  district,  I  sup- 
posed that  there  might  be  some  malarial  element  at  play,  but  I  have 
since  observed  the  same  thing  in  several  other  cases  in  which  the  dis- 
ease had  commenced  in  a  non-malarious  neighborhood,  so  that  I  now 
look  upon  this  as  a  very  important  matter  in  the  treatment,  at  least 
of  the  cases  which  we  see  in  and  around  New  York.  If  there  is  an 
actual  malarial  history,  quinine  or  Warburg's  tincture  should  be  used 
in  sufficient  doses.  In  the  alcoholic  cases  some  skill  is  required  in 
the  withdrawal  of  the  alcohol,  and  it  should  always  be  reduced  very 
carefully,  making  use  of  quinine  as  a  stimulant  in  its  place,  and  the 
doses  of  quinine  should  be  proportioned  to  the  needs  of  such  a  patient, 
so  that  in  some  cases  as  much  as  5  grains  of  quinine  may  be  given 
every  two  or  three  hours,  whilst  in  others  only  2  grains  three  times 
a  day  may  be  needed.  If  quinine  produces  any  cinchonism  in  the 
doses  that  are  necessary  to  adequate  stimulation  in  place  of  the  alco- 
hol, conjoin  with  it  mild  doses  of  the  bromide  of  potash,  10  grains 
three  or  four  times  a  day.  When  the  alcohol  is  entirely  withdrawn, 
place  the  patient  upon  a  malt  liquor,  either  a  heavy  English  or  German 
beer ;  ana  aft;er  using  this  for  some  time,  taper  off  with  an  alcoholic 
malt-extract ;  i.  e.,  a  malt-extract  in  which  the  diastase  is  combined 
with  alcohol.  When  the  pain  has  passed  off,  galvanism  of  the  affected 
muscles  and  faradism  will  be  found  to  be  extremely  useful.  Massage 
will  often  be  of  use  at  this  stage,  but  it  should  be  very  gently  done 
without  any  griping  whatever  of  the  muscles,  bearing  in  mind  that 
its  object  is  only  to  facilitate  the  passage  of  blood  through  the  mus- 
cular tissue  without  mechanical  irritation  of  it.  Strychnine,  y^  to 
-^  grain,  three  times  a  day,  will  be  useful  in  this  chronic  stage,  and 
also  arsenic,  best  in  the  form  of  Fowler's  solution,  two  or  three  drops 
three  times  a  day.  As  improvement  goes  on  and  all  tenderness  dies 
away,  and  the  muscles  begin  to  return  to  their  normal  bulk,  Swedish 
movements  may  be  employed  in  addition.  In  the  cases  that  have  had 
a  syphilitic  history,  iodide  of  potash  in  large  doses,  with  inunctions 
of  mercury  should  be  used. 

FACIAL  PARALYSIS. 

Synonyms :  Bell's  palsy.     Prosopalgia. 

The  symptoms  of  facial  paralysis  are  an  inability  to  shut  the  eye, 
lagophthalmus,  a  loss  of  power  of  the  facial  muscles  in  the  affected 
side,  80  that  the  naso-labial  fold  is  lost,  a  puffing-out  of  the  cheeks  in 
whistling,  and  sometimes  a  deviation  of  the  uvula  and  soft  palate. 
The  statements  of  authors  differ  very  much  in  regard  to  the  direction 
in  which  the  tongue  is  pointed  in  facial  paralysis,  some  maintaining 
that  it  is  put  out  straight,  others  that  it  is  protruded  to  the  sound 
side,  and  still  others  that  it  deviates  to  the  paralyzed  side.  The  truth 
seems  to  be,  as  Hitzig  states,  that  it  is  generally  put  out  straight  in 
the  lighter  forms,  but  that  in  severe  and  protracted  cases  it  deviates 
to  the  sound  side ;  and  if  it  does,  and  the  angle  of  the  mouth  on  the 
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paralyzed  side  is  drawn  to  its  proper  place,  the  tongue  will  atraighten, 
Ver\'  often,  too,  there  is  an  altenition  of  taste  on  one  side  of  the 
^anterior  portion  of  the  tongue,  which,  as  we   have  already  st^eii 
^~^art  IL,  Chap.  II,,  **  Taste  ^'),  is  supplied   by  the  lingual  nerve, 
Jeriving  its  gustatory  fibres  from   the  choixla  tymiiiani,  whilnt  the 
ase  of  taste  in  the  posterior  j^ortion  of  the  tongue  suppHeti  by  the 
-pharyngeal  is  unalt^^red.     Reaction  of  degeneration  or  lesser 
ical  changes  are  also  usually  fooud  in  the  affeeted  must^les. 
The  causes  of  facial  paralysis  are  exposure,  a  so-ealltd  rheomatic 
itliesis,  disease  of  the  middle  ear,  traumata,  certain  fiehrile  diseases, 
ion  of  the  nucleus  of  the  facial  in  the  mctiulla  oblongata,  in  tlie 
fibres  of  the  facial  in  the  pons,  or  in  the  centre  of  the  facial  in  the 
motor  area  of  the  cortex,  and  spinal  lesions.     The  most  frequent  of 
tbcBB  causes  is  exposure,  as  to  a  high  wind,  to  the  draught  from  a 
^2^^^^^}  ^  P^^^  excesses  of  temt>erature,  or  to  bad  weather.     It  has 
^Bheen  supposed  that  the  rlieumatic   diathesis — as  evidenced  by  the 
^■predisposition  to  rheumatism  in  dillereot  parts  of  the  body — is  also  a 
^louisey  out  altiiough  this  does  occur,  it  is  not  so  frequent  as  is  generally 
imagined.     A  frequent  cause  is  disease  of  tlie  middle  ear,  such  as 
caries  of  the  petrous  jwrtion  of  the  temporal  bone*  or  those  chronic 
middle-ear  troubles  which  are  so  frequently  left  as  seqnelie  of  scarla- 
tina or  diphtheria.     Trauma  can  also  be  a  cause,  either  from  a  blow 
upon  the  ear,  a  fracture  at  the  base,  or  the  pressure  exerted  upon  the 
infantas  head  in  difficult  or  instrumental  delivery.     Certain  febrile 
diseases  may  pretlispose  to  facial  j^alsy,  such  as  diphtheria,  variola, 
typhus,  scarlet  fever.     The  lesions  of  the  facial  nucleus  of  the  pons 
and  the  motor  area  producing  facial  paralysis  need  only  be  men- 
tioned ID  this  place  as  a  reniioder.     Such  spinal  lesions  as  locomotor 
ataxia  and  Landry's  paralysis  are  occasionally  accompanieil  by  a 
fiMJal  paralysis. 

The  prognosis  will  vary  greatly,  accordingly  as  the  disease  is  due 
to  a  peripheral  lesion  or  to  a  central  one  ;  in  other  words,  whether  it 
IS  a  neuritis  or  a  neuritis  due  to  a  central  lesion.  The  neuritis  is 
^visually  of  good  prognosis.  The  degree  of  reaction  of  degeneration 
^P«rill  generally  be  a  guide  in  the  prognosis  of  these  peripheral  crises. 
If  there  is  but  little  alteration  in  the  reaction  of  the  galvanic  and 
faradic  currents,  the  prognosin  is  excf^llent,  and  the  affection  will  pass 
away  in  a  few  weeks.  If  tliere  is  a  partial  redaction  of  degeneration — 
t.  €.,  the  faradic  and  galvanic  response  of  the  nerve  lias  been  greatly 
impaired,  but  not  entirely  tost,  whilst  the  mus^-lej?  display  qualitative 
ana  qnantitative  alteration  in  the  galvanic  reactions  as  well  as  in- 
creaaed  response  to  mecdianiml  excitation — the  prognosis  is  fair,  and 
cure  will  be  obtained  in  the  course  of  two  or  tliree  mouths.  If 
Tthere  is  a  pronounced  and  complete  reaction  of  degeneration,  the 
prt>gno8ia  is  unfav^orable,  although  even  in  some  of  these  cases  a 
relative  cure  may  be  effected,  leaving  slight  twitching  and  paresis  in 
the  muscles.  In  the  cjiscs  of  lesion  of  the  nucleus  of  tlic  facial,  as 
in  s<:)me  cases  of  labio-glosso-laryngeal  jKiralysis,  the  prognosis  is 
,  nnfavorable.  In  lesions  of  the  pons  the  prognosis  is  generally  un- 
ivorable,  except  where  the  lesion  is  in  the  pons  at  the  apparent  or 
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superficial  origin  of  a  nerve  and  is  only  a  part  of  an  intracranial 
syphilis  which  is  brought  under  vigorous  treatment  in  the  early 
sti^e,  when  the  prognosis  may  be  fair.  In  lesions  of  the  motor  area 
of  the  cortex  implicating  the  centre  of  the  facial^  the  prognosis  will 
vary  according  as  it  is  syphilitic  or  not,  being  fair  in  tne  specific 
cases  that  are  brought  under  treatment  in  the  early  stage,  and  bad  in 
almost  all  others. 

Fio.  110, 


Diagram  of  the  fluvial  nerve,  its  connections  and  brancbes. 
^From  Hermann's  Phynoloffy.) 

F.  The  facial  nerve.  A.  Auditory  nerve. 

1.  The  geniculate  ganglion. 

gsp.  Great  superficial  petrosal  nerve  connecting  the  facial  and  Meckel's  ganglion. 
sfp.  Small  superficial  petrosal  nerve  connecting  the  fieicial  with  the  Otic  ganglion 

and  with  the  tympanic  branch  of  the  glosso-pharyngeal. 
esp.  External  superficial  petrosal  connecting  the  facial  with  the  plexus  on  the 

middle  meningeal  artery. 

2.  Chorda  tympanl,  joining  Ungual  nerve. 

3.  Nerve  to  stapedius  muscle. 

4.  Communicating  branch  with  the  ganglion  of  the  root  of  the  vagus. 

5.  Posterior  auricular  nerve. 

6.  Branch  to  the  stylo-hyold  and  digastric  muscles. 
TF.  Temporo-faclal  division  |  ^  ^^^^  ^^  expression. 
OF.  Cervlco-facial  division   •» 

V.  Fifth  nerve,    at.  Auriculo-temporal  branch . 

id.  Inferior  dental  nerve.       /.  Lingual  nerve. 
MG.  Meckel's  ganglion. 
OG.  Otic  ganglion. 
S(t.  Submaxillary  ganglion. 
IM.  Internal  maxillary  artery. 
MM.  Middle  meningeal  artery. 
P.  Pneumogastric  nerve. 
GP.  Glosso-pharyngeal  nerve. 

t.  Its  tympanic  branch  (nerve  of  Jacobson) 


Tlie  diagnosis  of  a  facial  paralysis  is  a  matter  of  no  difiSculty,  as 
the  oi>en  eye,  the  flattened  face,  and  the  cheek  bellying  out  when  any 
marked  expiratory  efforts  are  made,  are  pathognomonic.    But  it  must 
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be  remembered  that  the  t-ausative  lesion  may  he  peripheral,  in  the 
middle  t*ar,  at  tlie  base  of  the  cerebrLmi,  or  in  the  niideiis  of  origin  of 
the  nerv^e  in  the  medulla  oblonsj^ata.  The  course  of  tlie  farial  in  the 
internal  capsule  (p.  59),  as  well  as  the  tTirtical  wntre  (Plate  I.), 
need  not  l>e  considered  in  this  pro<'ess  of  diilrrentiation,  because  a 
lesion  of  either  site  w<*nld  not  involve  tlif  fibres  to  the  eyelid  on  one 
side^  and  the  levator  palpehra^  i<iiperioris  would  luit  be  paralyzed.  A 
pt*ripheral  site  of  the  lesion  may  be  dia^nostxl  by  exclusidn  of  one  in 
tlie  middle  ear,  the  cerebrum,  or  the  medulla.  Fig;  1 10  will  show  the 
rdatiou  of  the  facial  nerve  to  the  middle  ear.     Fig.  Ill  gives  an 

Fig.  IIL 


«r^ 


i'hnrflii  tympa\ 


View  of  the  Inner  wall  of  tymiati  imi ,  enlaiged,    (Gkjlt.  ) 


excellent  view  of  the  inner  wall  of  the  tympanum.  From  these  two 
figures  a  clear  idea  can  be  obtained  of  the  branches  of  the  facial  nerve 
and  its  connection  with  the  middle  ear.  A  lesion  in  the  atpiednet  of 
Fallopius,  sitirated  between  3  (Fig.  110),  the  Bt4i|xxlius  nerve  fila- 
ment, and  2,  the  chonia  (ifmfM}ii\  will  canse  impairment  of  the  sense 
of  taste  in  the  corn:^poiidini^  anterior  two-tliirds  of  the  tongue,  as 
well  as  dirainistied  salivary  secretion  on  the  same  side*  If  there  is  a 
lesion  between  tlie  nervc-filaoient  to  the  stajiedius  (3»  Fig,  110)  and 
tbe  geniculate  ganglion  (1),  there  wilt  also  he  abnormal  acuteness  of 
hearing — hi/peracimn.  Implication  of  the  geniculate  ganglion  itself 
adds  paralysis  of  the  sott  palate  and  distortiun  of  the  uvula  tu  the 
syraptoms.  A  lesion  above  the  geniculate  ganglion  will  e^nse  most 
of  these  symptoms — facial  jiaralvsis,  higophthalmus^  lessened  saliva, 
paralysis  of  the  s*)ft  palate,  and  deviation  of  the  uvula;  but  there  will 
be  no  impairment  of  the  seusi*  of  taste  in  the  anterior  portion  of  the 
tongue,  and  there  will  probably  be  deafness,  as  the  aiiditory  nerve  is 
close  by;  moreover,  l>one'Conduetion,as  tested  by  the  tuning-fork,  will 
probably  Ije  inci-eased  (ride  Part  IL,  Chap.  II.),  A  h-sion  at  the  liase 
of  the  oerebrnm  would  be  certain  to  involve  the  auditory  (Fig.  36), 
wotitd  be  likely  to  implicate  the  neigliboring  cranial  nerves,  and 
would  \ye  caused  by  an  intracmuial  neoplasm,  arterial  disease,  intra- 
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cranial  syphilis,  cerebro-spinal  meningitis,  or  a  trauma  of  the  skull. 
An  isolated  lesion  of  the  facial  nucleus  in  the  medulla  oblongata 
would  be  a  clinical  curiosity,  as  this  is  generally  affected  by  disease 
involving  the  nuclei  of  other  cranial  nerves,  such  as  progressive 
muscular  atrophy,  labio-glosso-laryngeal  paralysis,  and  occasionally 
Landry's  paralysis.  Disease  of  the  pons  Varolii  (Part  II.,  Chap.  I.) 
might  also  implicate  the  fibres  of  the  facial.  Tlie  diagnosis  of  a 
peripheral  lesion  of  the  nerve  must,  therefore,  be  arrived  at  by 
exclusion  of  disease  in  these  different  regions  through  which  the 
facial  passes  in  its  devious  career. 

The  treatment  of  Bell's  palsy  will  resolve  itself  into  a  treatment 
of  the  lesion  causing  it.  In  the  one  case,  therefore,  the  middle 
ear  must  be  treated ;  in  another,  the  causative  lesion  at  the  base  of 
the  cerebrum ;  in  a  third,  the  affection  at  play  in  the  internal  capsule, 
the  centrum  ovale,  or  the  centre  in  the  cortex ;  and  in  a  fourth,  the 
neuritis  itself,  although  it  should  not  be  overlooked  that  this  neuritis 
must  also  be  cared  for  even  when  it  is  induced  by  one  of  the  central 
lesions.  A  neuritis  of  the  facial,  however,  is  identical  with  a  neuritis 
of  other  nerves,  so  far  as  the  art  of  therapeutics  is  concerned,  and 
my  reader  must,  therefore,  look  to  "  Neuritis."  As  the  latter  deals 
mainly  with  the  mixed  nerves,  though,  its  suggestions  for  the  relief 
of  pain  may  be  disregarded.  Fig.  82  will  show  the  motor  points  of 
the  facial. 

NEX7B0MA. 

Synonyms :  Hyperplastic  neural  growths  or  formations.  Nerve- 
tumors. 

Neuromata  are  morbid  growths  upon  the  peripheral  nerves.  The 
name  seems  to  have  first  been  used  by  Odier  in  the  year  1803.  They 
are  classified  as — 

Stump-neuromata. 
Painful  neuromata. 
Nerve-trunk  neuromata. 
Tendril-neuromata. 

Stump-neuromata  are  found  in  nerves  which  have  been  severed. 
The  first  description  was  given  by  Lower  in  1669.  All  severed 
nerves  have  a  tendency  to  become  club-shaped  at  the  central  end, 
although  the  nerve-fibres  are  not  otherwise  altered.  They  are  found 
at  various  times  after  section,  from  two  up  to  many  years. 

The  painful  tubercles  {tubercxda  dolorosa)  are  small  tumors  gener- 
ally lying  upon  small  subcutaneous  nerves,  circumscribed,  movable 
in  all  directions,  very  painful  upon  pressure,  and  giving  rise  to  neu- 
ralgic attacks  from  cutaneous  irritation.  They  were  first  described 
by  Cheselden  in  1750. 

Nerve-trunk  neuromata  are,  as  the  name  denotes,  to  be  found  upon 
the  trunks  of  nerves,  and  are  either  single  or  multiple. 

The  tendril  or  plexiform  neuromata  consist  of  a  diffuse  hypertrophy 
of  several  nerve-trunks,  branches,  and  fibrils  within  a  certain  area. 
The  first  description  was  given  by  Robin  in  1854. 

These  different  varieties  are  divided  into  two  great  classes:  true 
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aod  false.  The  true  neummata  consist  of  raedullated  or  non-me<luI- 
lated  Derve-fibre,  and  l:»etween  the  nerve-tibres  is  a  varying  amoimt 
of  connective  tissue.  Of  the  false  Deuromata,  fibromata  are  the  most 
oomman,  although  myxoniata,  gliooiata,  sari-oinata,  aud  careinornata 
are  occasionally  met  with,  Syphilomata  are  very  rare,  except  on 
the  cranial  nerves. 

Causes.  The  neuromata  of  the  stump  are  fbuud  either  in  sections 
of  nerves  that  have  been  severed,  or  after  amputations.  The  age  of 
patients  suffering  from  paioful  tubercles  ranges  from  youth  up  to  the 
sixtieth  year,  although  the  majority  are  found  between  the  twelfth 
and  fortieth  years.  Women  are  more  subject  to  them  than  men. 
Mo(<^t  of  them  are  found  alxjiit  the  leg,  next  around  the  mam mie,  less 
fiiequeotly  about  tlie  upper  extremity,  next  in  frequency  about  the 
heaidi  and  seldom  in  other  jmrts  of  the  body.  The  trunk -neuromata 
am  seen  mo§t  frequently  from  the  tenth  to  the  fortieth  year,  although 
they  are  observed  occasionally  in  childhood,  and  even  up  to  the 
eightieth  year.  There  seems  to  be  no  difference  in  the  suseeptibiHty 
of  the  sexes.  The  optic  nerve  is  most  prone  to  single  trunk-neuro- 
mata, and  after  this  the  median  and  the  nluar,  next  the  sciatic  and 
the  radial,  although  they  are  found  in  almost  all  the  nerves  of  the 
body  in  much  less  degree.  Thus,  contrary  to  what  has  been  ob- 
served in  painful  tut)ercles,  single  neuromata  are  found  about  one 
and  a  half  times  more  frefiuently  in  the  upj>er  ex t remit ieis  than  in 
the  lower.  No  explanation  has  ever  been  given  of  this  diffi^rence. 
Multiple  trunk-neuromata  seem  to  ooc^ur  more  frequently  l^etween 
the  twentieth  and  thirtieth  yeai-s,  but  nevertheless  they  have  been 
seen  at  all  periods  of  life.  51  ales  are  very  much  more  subject  to  the 
diaeftfie  than  females.  All  the  nerves  may  be  attetned,  and  there 
seems  to  be  no  special  predisposition  for  any  one,  except  that  the 
apioal  nerves  are  somewhat  more  frerjuently  implicated  than  the 
cranial.  The  tendril  or  plexiform  neuromata  are  often  congenital, 
often  arise  in  childho<xl,  and  occur  up  to  about  the  thirty -seventh 
ymr.  Males  are  twice  as  snlject  to  this  form  as  females.  The  head 
and  neck  are  most  affected-  Other  caust*s  are  traumata,  ciciitriees, 
and  neurotic  predisposition. 

Clixical  His'roBY.  It  not  infrequently  happens,  curiously 
enough,  that  there  are  no  symptoms  at  all,  especially  in  the  *^ise  of 
trunk,  multiple,  and  plexiform  neuromata.  When  symptoms  am 
present,  they  vary  in  eharacter  according  to  the  nerve  that  is  afft^cted. 
Thus,  a  neuroma  of  the  optic  nerve  may  lead  to  impairment  of  vision, 
of  the  facial  nerve  to  paralysis,  the  mixeiJ  nerves  to  commingled  si^n- 
sory  and  motor  symptoms,  such  as  pain,  aniesthesia,  and  nrusc^ukr 
S[)aams ;  of  the  trigeminal  nerve,  to  impairment  of  the  muscles  of 
mastication,  or  pain,  or  both  ;  of  the  sympathetic  nerve,  to  the  vari- 
ous symptoms  that  lesions  of  the  sympathetic  give  rise  to;  and  of  the 
pnenmogastric,  to  gastric  disturbances.  When  the  neuromata  are  in 
superficial  situations  they  may  be  felt,  and  they  sometimes  give  riee 
to  tumor;*  that  can  be  seen,  and  oi^?casionally  to  Ijead-like  swelling?^ 
when  there  are  multiple  neuromata.     They  are  sometimes  sensitiv<* 
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upon  pressure,  sometimes  not,  although  the  painful  tubercles  are 
almost  always  painful. 

Prognosis.  The  prognosis  of  neuromata,  so  far  as  the  removal 
of  the  tumor  is  conoerned,  is  bad,  unless  it  is  in  such  a  superficial 
position  as  to  be  reached  by  applications  or  sui^cal  operation. 

Diagnosis.  The  diagnosis  of  neuroma  cannot  be  made  unless 
the  growth  is  superficial,  so  as  to  be  felt  or  seen,  although  it  may  be 
suspected  when  there  is  impairment  of  a  nerve-trunk  that  cannot  be 
explained  in  any  other  way. 

Treatment.  In  syphilitic  neuromata  treatment  should  always 
be  tried  by  large  doses  of  iodide  and  mercury,  although  I  think  that 
the  mercury  is  better  than  the  iodide  in  these  cases,  contrary  to  what 
has  been  observed  in  syphilis  of  the  central  nervous  system.  Iodide 
should  be  pushed  in  lar^  doses  (gtt.  60  to  200  of  a  saturated  solu- 
tion), or  mercury  should  be  pushed  to  the  point  of  slight  ptyalism, 
and  it  should  be  used  in  two  ways,  namely,  by  painting  the  neuro- 
mata, when  they  are  superficial,  with  the  oleate  of  mercury  ( U.  8. 
and  B.  P,)  once  or  twice  daily ;  and  also  by  inunction  of  the  un- 
guent, hyarargyri  {U.  S.  and  B.  P.),  5j  night  and  morning.  If  the 
neuroma  is  single,  and  situated  upon  a  nerve  whose  impairment  of 
function  is  not  of  much  consequence,  it  should  be  excisea ;  thus,  all 
neuromata  of  cutaneous  nerves  should  be  operated  upon.  Neuro- 
mata, when  lying  upon  important  nerves,  however,  should  not  be 
excised  unless  it  is  possible  to  do  so  without  seriously  impairing  the 
function  of  the  nerve,  and  sometimes  this  can  only  be  determined  by 
an  exploratory  incision.  But  there  is  a  strong  tendency  to  relapse, 
and  then  an  operation  may  again  become  necessary.  All  painful 
tubercles  should  be  excised.  Plexiform  neuromata  cannot  be  operated 
on.  In  all  cases  it  may  be  necessary  to  overcome  the  pain,  and  this 
may  be  done  by  means  of  analgesics  employed  internally.  Cauteri- 
zation has  occasionally  cured  painful  tubercles  for  the  time  being, 
although,  as  in  the  case  of  operation,  there  are  often  relapses ;  and 
the  same  may  be  said  of  counter-irritation.  In  some  few  cases  cau- 
terization has  effected  a  cure  in  trunk-neuromata.  In  29  cases  of 
tendril  or  plexiform  neuromata,  gathered  by  Courvoisier,  the  results 
were  as  follows:  Cured,  14;  uncured,  4;  relapses,  3;  death  by  sep- 
sis, 4 ;  result  doubtful,  2.  When  cauterization  is  performed,  it  should 
be  by  means  of  the  Paquelin  cautery,  or  iron  heated  to  a  white  heat. 
Counter-irritation  may  be  by  means  of  caustic  potash,  or  by  the 
nitrate  of  silver  stick. 


PTER     IT. 

DISEASES  OF  THE  SPINAL  CORD  AND  MEDULLA 
OBLONGATA. 

MYELITIS. 


Sunonjpns  :  Acute  or  ^nem!  diffiiso  raydltis,  Softeiiin|i^  of  tlie 
[©om,  \Vhite  soft-eniDg  of  the  curd.  Trans\'erse  myelitis*  InHanv 
[mahon  of  the  cord. 

Definition.  A  diflluse  or  transverse  inflariirnatiofi,  softeniog,  or 
dclemsis  of  the  spinal  <'ord  giving  rise  to  commingled  motor,  seii- 
I  8orv,  rectal,  and  vesical  symptoms  that  are  ditfcrent  in  their  grouping 
I  from  those  of  the  localized  or  8o*called  si/demic  spinal  diseaisos,  such 
I  Ad  myelitis  of  the  anterior  lioros  or  cornua,  locomotor  ataxia,  or  lateral 
I  sclerosis. 

History,     The  aocient  physicians — among  others  Hippocrates, 

[Aret^us,  Galen — seem  to  have  had  some  indistinct  idea  of  myelitis, 

[but  not  t^  have  been  capable  of  differentiating  it  in  any  way.    Until 

^e  beginning  of  this  century  diseases  of  the  spinal  cord  were  not 

listiuguishcd  from  diseases  of  its  mcmliraiies,  both  iieing  known  by 

I  the  terras  of  rliachialgitis  or  spinitis.     inidebrandl  (1764-1816)  in- 

Ftrorluoed  the  term  notfeomyelitis.     There  is  some  little  disputt^  as  to 

I  who  first  coined  the  mmlern  term  of  myelitis,  Erb  claiming  that  it 

[was  6rst  su^ested  by  Klohss  in  1820^  whilst  Ltndcn  states  that 

*lt  is  due  to  Leon  Haixli,  although  the  latter  iucludcd  both  spinal  and 

meningeal  affections  under  this  term.     The  first  exact  description  of 

what  is  termed  myelitis  at  the  prej^r'nt  time  was  ti^iven  by  Ollivicr  in 

1821,  and  Abercrombic  followt^l  in  1828  with  anotlier  fair  delioea- 

Llion  of  the  malady — this,  too,  althoiigli  Frank  in  17il2,  ITarlo.ss  in 

[3814,  and  Klohss  in  1820  had  written  upon  the  subje<*t.    Diicheune, 

Tiirck,  and   Romberg  amplified  tlie  succeeding   knowledge  of  the 

Idi^^ease  by  their  descriptions  of  the  different  forms  of  myelitis,  l>oth 

F primary  and  secondary.     About  1860  may  l:>e  dated  the  beginuiiig 

of  the  modern  physiological ^  pathological,  and  histological  study  of 

the  disea.'se,  and  among  the  pioneers  in  this  era  the  foremost  has  prob- 

kably  been  Brown-S6«r|uard,  although  a  nnmber  of  important  obser- 

jvations  have  l>een  contributetl  by  numerous  other  observers,  such  as 

|Oi>|>olzer,  Frommano,  Mannkopf,  Levy,  I^ijckkart  Clark,  and  Gull. 

lllore  recently  the  school  of  La  Salpetrito;%  under  the  guidance  of 

['its  celebrated  master,  Charcot,  has  added  enormously  to  our  knowl- 

[cdge  of  the  subjecit,  as  indeed  it  has  of  many  other  nervous  maladies; 

rhilst  a  great  literature  has  grown  from  the  writings  of  a  host  of 

ervers.   prominent   among  whom   are   Westphal,   Leyden,   Erb, 

ligmuller,  Striimi>ell,  Grasset,   Liebermeister,  v.  Renst,  Gowers, 
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Buzzard,  Ross,  Stewart,  Hammond,  Spitzka,  SeguiD,  Milb,  Mitchell, 
and  Wood. 

Symptoms.  The  onset  may  be  acute,  subacute,  or  chronic.  When 
acute,  there  may  be  fever  up  to  102°  or  103°,  and  the  pulse  may  be 
quickened,  as  to  120  or  130.  Except  in  children,  there  are  seldom 
any  convulsions. 

The  symptoms  will,  of  course,  vary  with  the  portion  of  the  spinal 
cord  that  is  affected.  If  reference  is  made  to  page  82,  where  a  de- 
scription is  given  of  the  different  symptoms  arising  from  lesions 
of  the  different  portions  of  the  cord,  it  will  be  seen  how  great  may 
be  the  variety  in  the  clinical  phenomena.  In  all  cases,  however,  the 
symptoms  are  of  a  commingled  motor,  sensory,  rectal,  and  vesical 
nature,  the  particular  sensory  or  motor  area  that  is  affected  varying 
with  the  locality  of  the  spinal  cord  affected  by  the  disease.  Usually 
the  motor  symptoms  precede  the  sensory  by  a  short  interval,  but  it 
not  infrequently  happens  that  the  reverse  may  be  the  case.  Usually, 
too,  the  vesical  symptoms  succeed  the  distinct  supervention  of  the 
motor  and  sensory  ones,  but  in  this  case,  too,  it  occasionally  happens 
that  the  vesical  symptoms  are  the  primary  ones.  Whether  the  symp- 
toms be  motor,  sensory,  rectal,  or  vesical,  they  are  apt  to  be  irrita- 
tive in  their  nature  at  first  rather  than  destructive;  for  instance, 
slight  disturbances  of  sensation  and  motion,  or  of  the  bladder  or 
rectum,  first  occur  some  time  before  paralysis  supervenes.  Thus  the 
early  symptoms  are  apt  to  be  some  slight  impairment  of  motion, 
some  heavy,  lead-like  feeliug  of  the  limbs,  which  the  patient  may  be 
unable  for  some  time  to  distinguish  from  fatigue ;  or  there  may  be 
slight  vsensory  disturbances  (parcesthesice),  such  as  furriness  and  ting- 
ling in  the  fingers  and  toes,  a  feeling  as  if  ants  were  creeping  over 
the  limbs  (fonnication\  or  a  sensation  as  if  the  fingers  or  toes  had 
gone  to  sleep,  or  that  peculiar  sensation  of  a  vibration  running  up 
aud  down  the  limb,  which  is  known  by  the  technical  name  of 
dyscesthesia.  After  a  period  of  time,  however,  which  will  vary 
accordingly  as  the  disease  is  acute  or  subacute,  the  irritative  symp- 
toms give  place  to  paralytic  ones.  The  heavy,  fatigued  feeling  of 
the  extremities  is  succeeded  by  a  downright  paralysis,  and  the  various 
trifling  sensory  disturbances  are  succeeded  by  impairment  in  differ- 
ent degree  of  the  senses  of  touch,  pain,  muscular  sense,  and  tempera- 
ture. There  is  a  symptom  which  is  peculiar  to  myelitis — being  seldom 
found  in  the  systemic  spinal  diseases — the  cincture  or  ^irrffe-feeling. 
It  consists  of  a  sensation  about  the  abdomen,  chest,  or  one  of  the 
limbs  as  of  an  encircling,  constricting  band  or  string,  which  will  vary 
in  breadth.  This  corresponds  to  the  main  focus  of  the  lesion.  Above 
it  there  is  generally  a  zone  of  hypera?sthesia,  answering  to  the  irri- 
tated portion  of  the  cord  just  above  the  focus ;  and  this  zone  can  be 
detected  by  the  passage  of  a  hot  sponj2:e  over  it,  when  pain  will  be 
felt  instead  of  warmth.  Paraplegia  is  the  most  common  form  of 
motor  paralysis,  although  the  upper  extremities  may  be  affected  in 
some  exceptional  cases.  The  sensory  impairment  may  vary  from 
slight  pariesthesia  to  downright  anaesthesia.  As  a  rule,  paralysis  does 
not  occur  so  suddenly  in  the  acute  cases  as  in  the  case  of  myelitis  of 
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le  anterior  horus,  although  il  inay  he  fully  established  within  a  day 
or  two.  In  the  subacute  forms  the  onset  of  the  paralysis  may  be 
Apread  over  a  wet*k  or  two ;  whilst  iti  the  chronic  teases  it  may  lie 
yery  slow  for  weeks  or  even  months. 

The  reflexes,  l^joth  cutaneous  and  of  the  tendons,  vary  according 
to  the  stage  and  localizatiun  of  the  disease.  Reference  to  the  chaj>ter 
** General  Motor  and  Sensory  Symptoms"  (Part  IL,  Chap.  II, )  will 
make  the  reader  acquainted  witli  these  ditleix^ot  reflexes  and  the 
methods  of  eliciting  ihem.  Tfie  knee-jerk  is  usually  diminished  or 
aboliJshed  in  early  8tfigeB,  but  it  usually  Isecomes  exaggerated  later  on; 
and  in  this  latter  period  the  foot-clouus  is  often  obtainable.  The 
cutaneous  reflexes  are  generally  lessened  or  lacking  at  first  in  the  area 
of  skin  innervated  by  nerves  from  the  aflected  portion  of  the  cord, 
bat  they  soon  become  exaggerated »  too* 

The  electrical  reactions  are  normal,  as  a  rule,  altliough  some  reac- 
tion of  degeneration  may  occasionally  be  obtained. 

The  duration  of  the  disease  will  vary  from  a  few  days  to  years. 
There  is  one  rare  form  in  whicli  fretjueut  relapses  oceun     The  fact 
lias  been  overlooked  that  some  of  the  chronic  cases,  la'stiug  several 
tnonth!«  to  a  year  and  a  half,  are  really  self-limited  in  their  duration, 
and  will  recover  with  little  treatment  other  than  rest  and  protection 
from  physical  strain  and  exposure,  as  I  have  seen  in  several  instances, 
Caitsatiox.     The  main  causes  of  myelitis  are — 
Cold  ; 
Tninma ; 
Must^'ular  strain  ; 
Violent  emotions ; 
Acute  infe<:tious  diseases ; 
Youth  and  middle  age; 
Sex; 

Syphilis; 

l>isease  of  the  kidneys  ; 
Peripheral  neuritis ; 
Arsenic; 

Chronic  lead-poisoning ; 
Chronic  alc^iholism  and  lepra  ; 
Spinal  meningitis; 
Pregnancy. 
Cold  is  unquestionably  the  must  frequent  of  all  the  causes.     By 
it  is  meant  exposure  to  wet  weather  antl  stornLs,     Feinlierg  prwUieeil 
yelitis   in   rabbits  by   refrigerating   the   loins   with   a   Richardson 
ipmy-apjiaratus,  some  of  tlie  animals  recovering,  othei's  dying,  and 
the  latter  a  myelitic  softening  was  found,    Feiuberg  also  produced 
yelitis  by  varnishing  the  skin. 
We  shall  treat  of  trauma  and  muscular  strain   more  especially 
under  the  heading  of  Traumatic  Myelitis. 

It  is  unqaestit>nably  the  fact  tliat  great  tright  or  auger  is  i-apable  of 
aggravating^  jjerluqis  of  prmlucinga  myelitis.  Leyden  tells  of  a  man 
[who  died  at  the  siege  of  Strasbourg  from  fright,  wlio  had  had  a  sta- 
tionary myelitis  for  years  ;  and  I  myself  have  witnessed  a  death  in  a 
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case  of  convalescing  myelitis  because  of  the  fright  produced  by  another 
patient  dying  in  the  same  ward. 

Myelitis  has  been  frequently  observed  after  the  acute  exanthemata, 
typhus,  acute  rheumatism,  puerperal  fever,  variola,  and  bacterial 
infection  of  the  spleen. 

Myelitis  occurs  generally  between  the  ages  of  ten  and  thirty,  and 
mostly  in  males. 

There  is  no  question  whatever  that  specific  infection  is  a  large 
factor  in  the  production  of  myelitis,  although  a  sharp  distinction 
must  be  made,  for  purposes  of  treatment,  between  the  myelitis  which 
occurs  immediately  from  syphilis  and  that  which  follows  a  specific 
infection  as  one  of  its  sequelae. 

As  is  pointed  out  at  more  length  in  the  chapter  on  '' Reflex 
Paralysis,"  it  is  a  question  whether  the  nephritic  disease  occasionally 
co-existing  with  myelitis  is  cause  or  effect. 

While  it  has  not  yet  been  proven  that  a  peripheral  neuritis  is 
capable  of  producing  myelitis  in  the  human  being,  there  can  be  no 
doubt  that  it  does  so  in  experiments  on  animals,  although  in  the 
latter  the  myelitis  which  results  is  always  purulent,  whilst  pus  rarely 
forms  during  the  same  malady  in  the  human  being. 

Pathology.  To  the  naked  eye  the  cord  does  not  usually  seem 
much  altered,  unless  the  softening  is  very  pronounced  or  the  prolif- 
eration of  connective  tissue  has  been  attended  with  a  shrinkage  in 
volume.  The  cord,  however,  may  be  so  soft  as  to  be  actually  dif- 
fluent; or,  on  the  other  hand,  greatly  shrunken  and  hardened.  Of 
late  years  the  hardening-methods  have  been  greatly  improved,  and 
it  is  very  seldom  indeed  that  a  cord  cannot  be  prepared  for  section  fit 
for  microscopic  examination.  Microscopically  the  cord  may  present 
one  of  several  forms  of  molecular  alteration.     There  may  be  : 

1.  An  inflammation,  generally  accompanied  by  soft^ening; 

2.  Softening,  without  inflammation  ; 

3.  Proliferation  of  the  interstitial  connective  tissue,  so-called 
sclerosis. 

In  general  terms  it  may  be  said  that  the  inflammation  and  soften- 
ing are  in  proportion  to  the  acuteness  of  the  disease,  and  the  inter- 
stitial connective-tissue  proliferation  in  proportion  to  the  chronicity. 
But  it  must  not  be  forgotten  that  all  three  processes — inflammation, 
softening,  sclerosis — may  go  on  simultaneously ;  indeed,  small  areas 
of  inflammatory  softening  are  occasionally  surrounded  by  a  connec- 
tive-tissue proliferation,  and  in  almost  all  cases,  except  the  very 
acute  ones,  inflammation,  with  or  without  softening,  is  found  simul- 
taneously with  connective-tissue  proliferation.  The  softening-pro- 
cess is  usually  divided  into  three  stages,  the  red,  the  yellow,  and  the 
gray.  The  differences  in  color  are  due  simply  to  the  amount  of 
blood  extravasated,  to  the  amount  of  fat  produced,  and  to  the 
amount  of  connective-tissue  proliferation.  It  must  l)e  borne  in  mind 
that  the  elements  which  are  affected  in  any  disease  of  the  spinal  cord 
are  the  arterioles  and  venules,  the  nerve-fibres,  the  nerve-cells,  the 
connective  tissue  of  the  gray  and  the  white  matter,  and  the  mem- 
branes.    It  must  also  be  remeral)ered  tiiat  spinal  diseases  are  usually 
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ttemleil  by  the  formation  of  certain  new  elementSj  suoh  as  the  so- 
iled Deiters'  cells,  the  gmmilar  futty  masses,  and  starchy  bixlies 
corpora  amyla<iea)\^  nor  must  it  l>e  forgotten  that  rysts  and  cavities 
may  be  formed  as  the  rci^ult  of  myelitic  disease.  In  the  stage  of  so- 
callecl  red  aofteninj^  the  vessels  are  found  to  be  distended  with  blood- 
jrpuseJes,  frec^iiently  surronoded  by  a  gelatinous  exudation,  and 
iir&t  in  places ;  the  oerve-fibi*es  may  be  swollen  and  disintegrated  in 
axis  cylinder  and  niKhdlaiy  sheath  ;  ihe  nerve-(^41s  may  Ix^  swollen, 
broken  up,  presenting  grent  vaetujles  or  cHjlletjtions  of  vacuoles,  their 
protoplasmic  processes  destroyed  or  distorted  in  sliape;  there  is 
usually  a  large  number  of  Deiters'  cells  and  fatty  granular  masses, 
whilst  the  pia  mater  is  often  involved  in  an  extension  i>eripherally 
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I  of  the  coid  in  n  oaie  of  mjreUUs,  sbondng  the  f(x;uii  of  the  lesion  on  Ihe  left 
IfAgnltled  10  diameters. 


of  the  myelitic  process.     In  the  stage  of  yellow  softening  the  hemor- 
rhagic and  hyperseraic  appearances  are  far  less  marked,  having  given 
phce  to  a  ei'eater  abundance  of  fatty  matter.     In  the  stage  of  gray 
I  softening  tlie  byperfemia  and  the  iattiness  have  largely  disap{>careil, 
[whilst  the  proliferation  of  connective  tissue  has  iMMi^ome  cfuite  marked, 
IRm  seldom   forms,  but  I   have  se<?n    it   in   two  cases  of  purulent 
Imfiifigo-myelitis  due  to  the   museular   strain   of  a  roller-skating 
match.     The  gray  matter  is  a  part  that  is  most  affected,  as  a  rule, 
probably   because  of  its  greater  vascularity,   and   the  tendency   to 
extension  in  this  area  is  lengthwise,  up  antl  down,     Leyden  main- 
tains that  the  milder  forms  have  a  tendency  to  dissemination.     The 
lower  two-thirds  of  the  dorsal  cord  are  most  often  affected,  although 
the  myelitis   may  affect  any   portion.      Besides  the  central   form 

)  Then  oorpom  axajrlooea  tuive  of  lute  ye^re  been  shown  to  be  nonn^  producu. 
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\ovt\U^  in  the  ^my  matter,  the  iDvelitis  may  be  diffused  on  the 
periphery  of  the  cord  or  it  may  l>e  one-sided,  diaseminated  (especially 
after  variolaj  aa  has  been  tlescrtbed  by  Westphai)  or  around  the  cen- 
tral mnal  (peri-ependymal). 


Fig.  118. 


SecUon  of  the  cord  in  the  dorsal  region  Just  ubove  the  focua  of  ibe  leskm,  m  reprouutad  tn 
the  Last  figure.    MAgDllled  10  diameten. 

Tlie  t^rminatiun  of  the  myelitic  prot^ess  nuiy  l>e  in — 1,  regenera* 
tion  of  the  tissues;  2,  sclerosis;  3,  eieatrization ;  4j  the  formation  of 
cysts. 

F(r.,  114. 
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Section  of  the  oordin  a  case  of  myelitis,  showlni^  pnaUi^maou  u(  conticotiye 
nerve-ribrtia.    Magnified  354J  diameterN. 


fttldlOKOC 


Figs,  112  to  122  will  give  a  good  idea  pictorially,  I  think,  of  the 
changes  that  take  place  in  a  ease  of  myelitis.  Fig.  112  is  a  photo- 
micrograph  of  a  section  of  the  cord  of  a  case  of  myelitis  in  my  prac- 
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tioe  that  commenced  suljacutely  and  terminated  fatally  after  a  dura- 
tion of  some  ten  months.  In  it  m  sa-n,  as  only  a  photo-niioro^mpli 
can  represent,  the  initial  focus  of  the  lesion  upon  tiie  left-hand  side 
in  the  lateral  column,  causing  there  a  ^ap  of  Bubstanee  in  the  section 
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Koraul  oofd,  abowlng  xbe  rektlve  }iroportlot]  of 
SKrrMlbfM  and  oonnectiTe  tlHtie.    Mi^ilHed  3^0 


XeufogllA  of  «  nonoftl  oord,  Uteral 
coJumns.     MagnlBed  dOO  diameters. 


which  was  not  due  to  hanlening- methods,  as  it  could  l>e  followed  up 
and  down  the  cord  for  mme  distanee.  The  distorted  shape  of  the 
<t}rd  can  be  observed,  the  losses  of  sohstauee  in  the  jiosterior  columns, 
nod  the  sclerotic  inHatnniatory  changes  that  luive  taken  place  in  the 
anterior  and  lateral  eohunns.     Let  me  say  a^.iin  that  none  of  these 
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i  of  substance  were  artificial,  for  the  reason  that  they  could  be 

followed  up  for  some  distance  in  the  enni,  unrl  that  they  were  sur- 

i  ^»UDded  by  evidences  of  iuflaiutnatory  action  in  the  portions  of  the 

cord  in  which  they  were  found.     In  Fig.  118  is  seen  a  drawing  of 
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the  <loi'sal  region  of  tlie  eonl  above  the  focus  of  the  lesion  repre- 
senterl  in  the  last  figure.  The  white  areas  represent  the  places  in 
which  there  has  been  great  loss  of  nerve-Hbres,  inrtaramatory  changes, 
and  proliferation  of  the  connective  tissue.  In  Fig.  114  is  si^n  & 
drawing,  raaguifii^l  ShQ  diameters,  of  these  sclerotic*  portions  of  the 
cord,  and  if  this  is  ft:)ntraj5ted  witli  Fig,  115,  wliich  represents  a 
drawing  of  the  normal  cord  iu  the  same  region,  under  about  the 
sunie  magnifying  power,  and  witli  Fig-  116,  which  is  a  drawing 
of  a  portion  of  the  neiirogha  in  the  lateral  column  of  the  cord,  mag- 
nifies! 360  diameters,  it  ran  easily  be  seen  liow  great  has  been  the 
destruutitm  of  the  nerve- fibres,  how  great  has  been  the  increase  of 
the  connective  tissue,  and  liow  swollen  the  vessels  are  and  thickened 
in  their  coab^i.  Fig.  J 17  is  a  photo-micrograph  of  about  the  same 
region  of  the  cord  as  Fig.  113^  showing  as  only  a  photo*micrograph 
c^n,  tlie  distortion  of  the  coitl  and  tlie  way  in  which  it  is  broken 
under  section^  althoiigli  the  gaps  wiiich  are  here  so  marked  do  not 
represent  real  losses  of  substance^  it  should  l>e  remembei^ed,  but  are 
only  due  to  the  tearing  of  the  c*^rd  apart  under  the  microtone.  Fig. 
118  is  another  photo- micrograph  of  the  same  cord  in  the  cen'i«^l 
r^ion,  showing  the  fragility  of  the  latter^  as  it  has  also  torn  under 
the  microtome,  and  outlining  by  the  white  lines  the  widespread  area 
of  loss  of  nerve-tubules,  increase  of  connective  tissue,  and  inflamma- 
tion. 

Fio,  118. 


Cervical  region  of  Ihe  cortl  In  a  ca«e  of  myelitis.    MRgnll^ecl  7.6  diftmetefE. 

Fig,  119  is  another  photo-micrograph  of  the  cord  at  about  the 
same  regioUj  representing  a  loss  of  substaui'e  in  tlie  posterior  col- 
umns, which,  however,  is  magnifietl  in  tlie  photograph,  and  which 
was  increased  somewhat  by  section  under  the  microtome. 

In  the  ensuing  figures,  120  and  121,  are  represent*:^  the  secondary 
degenerations  wliich  ensue<l  io  this  case.  It  is  a  well-known  law  of 
spinal  pathology  that  from  a  focus  of  any  h?siuu  there  is  apt  to  be 
a  descending  ami  an  ascending  degeneration,  the  latter  being  along 
the  course  of  some  motor  set  of  fibn^,  the  former  along  the  course  of 
some  sensory  set  of  fibres  ;  in  other  woiils,  these  degenerations  are 
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usually  in  the  course  of  the  nerve-impulses,  so  that  iu  the  motor 
oolumns  tbey  are  downward  as  the  motor  impulses  pasvs  from  witliiu 
oDtward^and  in  the  sensory  eolumns  they  are  upwuixl  as  the  seosory 
from  without  inward.    This  law  of  degeneration,  how- 


Fio,  119. 


CisTTicftI  r^on  of  the  cord  in  n  ciutc  of  mjrelltlK.    M«|fti[flGd  7.5  di&meiers. 

'  tver,  is  by  no  means  unariahle,  altliough  it  is  so  general  as  to  make 
it  an  excellent  guide  in  tracking  the  eourse  of  fihres  and  determin- 
ing whether  they  are  seuiiory  or  ruotor.     In  tliis  eim^  with  which  we 


^ihe  oord  sbovring  a  stHxindttiy  desgenGrntton  of  Uie  columns  uf  Goll  hU^t  mjeUUi?, 
MngnlfitMl  10  dtoineiera. 


are  dealing,  however,  the  defeneration  did  not  strietly  follow  this 
law,  as  in  some  i)laees  the  degeneration  was  ujjward  in  the  motor 
Culumns  and  downward  in  the  sensory,  although  the  main  degent^ra- 
ktions  were  in  ac«(>rtlance  with  the  rule.     This  seeming  contradiction 
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was  due  to  the  fact  that,  in  the  case  here  pliotographcd,  the  infla 
rnatory  chaoges  followed  Derve*st rands  either  upward  or  dowuw; 
whilst  the  alterations  iu  the  nerve* fibres  tliat  were  due  to  their  bei 


Fig.  121. 


Section  of  the  cord  sbowio^  ■ecood&rj  degeDemtion  of  the  (!uliimtis  of  UoU  &fter.myeUtls. 
Mi^ntfled  10  diameters. 

Fiti.  122. 


Sectioti  of  the  oord  aboxrLug  eecoodiiry  fieg^uemilon  of  the  Istenil  pjramidid  ooJnmn 
after  myeUUi.    Magnified  la  ai&uietera. 
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cot  off  from  the  cells  o(  the  gjniy  matter  that  siipplietl  them  with 
ziervous  force  (or  innervated  them)  foliowiHl  the  usual  course,  and 
'^prere  of  the  usual  ascending  and  dcscemliui^  tvp^.  As  the  posterior 
root-fibres  split  into  ascend in«^  and  descending  branches  on  entering 
the  cord  (see  Figs,  3  and  12  aud  p.  31),  tliis  also  accounts  for  a  por- 
tion of  the  degeneration  in  the  two  directions. 

In  Fig.  120,  for  example,  a  drawing  magnified  10  dtameters,  from 
a  section  above  the  initial  tm'us  uf  myelitis,  there  is  beautifully 
marked  an  ascending  dej^eneration  strictly  limited  to  the  columns 
€>f  GoU,  and  marking  out  iJerfecily  the  peculiar  wedge-^bape  of  this 
fibre-8yst€*m,  reprcsentctl  in  white  in  Fig.  121,  which  is  a  pliuto- 
micrograph  of  almost  the  siimc  jHjrtion  of  the  corth  This  latter 
fignre  represents,  as  only  a  photograph  <*an  do,  the  appmrance  under 
a  low  magnifying-power. 

In  Fig,  119,  which  is  a  photo- micrograph  below  the  initial  focus 
of  niyelrtis,  is  seen  beautifully  marked  a  descending  degeneration, 
mainly  of  the  lateral  pyramidal  columns,  although,  as  will  Ik^  ob- 
served, it  extends  into  the  lateral  fundamental  columns.  At  the 
right  side  of  this  6gure  it  can  he  observed  liow  tlie  direi't  cerebellar 
cx»iumD  has  been  spared,  which  di>es  not  show  as  well  npou  the  left 
side  owing  to  the  imperfection  of  tlie  section.  All  tliese  figures 
should  be  comjmred  with  Figs.  1  aud  2,  which  show  the  normal 

rlumns  of  the  mrd. 
Prognosis.  Cases  of  very  acute  myelitis  are  usually  fatal,  whilst 
the  subacute  and  chronic  forms  will  depeud  largely  as  to  their  oot- 
eome  upon  the  circumstances  of  the  patient  aud  the  treatment.  In 
every  one  of  the  two  latter  classes  the  individual  t^ise  itself  should 
be  a  study,  and  the  prognosis  shonld  Ik*  based  upon  a  number  of 

t^ctt\rs^  giich  as — 
Age ; 
The  severity  and  acuteness  of  the  onset ; 
The  progress  of  the  malady,  especially  in  an  upwanl 
direction  ; 
The  localization  of  the  disease  in  the  cord  ; 
The  presence  or  al>seu(*e  of  bedsores  ; 
Sphincter*paralysis  and  cystitis; 
The  general  liealth  ; 
The  causation  ; 
The  habits  and  race  of  the  individual ; 
The  mental  state. 
'hiist  cases  nf  myelitis  generally  ocrur  f>etween  ten  and  thirty 
)  of  age,  still  they  may  l>e  met  with  at  an  early  age  or  at  an  ad- 
ed  one,  and  in  the  latter  case  this  would  exert  a  very  untavor- 
able  influence* 

A  tmae  that  begins  with  a  widespread  paralysi.^,  quickly  superven- 
ing, is  of  very  unfavorable  omen,  as  has  been  said, 

A  rapidly  extending  myelitis,  especially  in  an  upward  direction 
mto  the  cervical  centres  of  respiration,  producing  dysjintea  and 
cyanosis,  would  be  almost  invariably  fatal.  The  siune  is  true  of  a 
primarily  localized  myelitis  in  the  same  port!r>n  of  the  cord.     The 
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lower  dorsal  cord  can  be  affected  most  favorably  as  r^ards  danger 
to  life. 

The  early  supervention  of  a  bedsore  within  the  first  week  is 
usually  a  very  bad  omen,  though  not  necessarily  so.  But  still  worse 
is  the  formation  of  a  large  and  rapidly  spreading  bedsore  in  the 
later  periods  of  the  disease. 

Complete  and  enduring  sphincter-paralysis  is  usually  a  bad  sign, 
and  so  is  also  an  obstinate  cystitis. 

It  will,  of  course,  be  readily  understood  that  the  prognosis  would 
be  seriously  affected  by  alcoholic  or  opium-eating  habits.  I  have 
also  frequently  noticed  that  the  lower  orders  of  Germans  and  Irish 
have  less  recuperative  power  in  myelitis  than  the  other  races.  At 
the  same  time  I  have  otlen  observed  that  the  more  uneducated  the 
individual  is  the  more  prone  he  is  to  become  seriously  frightened  upon 
the  recognition  of  a  myelitis,  especially  as  the  mental  faculties  are 
usually  unimpaired. 

A  greatly  depressed  individual,  whether  from  mental  disease  or 
anxiety,  is  not  nearly  so  apt  to  make  a  good  recovery  as  one  who  is 
buoyant  and  sanguine. 

Diagnosis.  The  diagnosis  of  a  myelitis  is  usually  made  with 
ease,  although  in  the  chronic  forms  care  must  be  exercised  not  to 
overlook  the  causative  influence  of  a  vertebral  lesion,  tumor,  or  an 
aneurism.  The  fourfold  combination  of  motor  paralysis,  impair- 
ment of  sensation,  rectal  and  vesical  paralysis,  oftentimes  accom- 
panied by  cincture  feeling,  usually  differentiates  the  disease  from  the 
other  spinal  maladies,  especially  the  so-called  systemic  ones.  The 
latter,  it  should  not  be  forgotten,  are  all  chronic,  with  the  single 
exception  of  myelitis  of  the  anterior  horns. 

The  diseases  from  which  myelitis  is  to  be  distinguished  are — 

The  systemic  spinal  diseases ; 

Meningitis ; 

Landry's  paralysis ; 

Compression-myelitis ; 

Concussion- myelitis ; 

Neuritis,  j)eripheral  and  multiple ; 

Functional  parsesthesia ; 

Hysteria ; 

Reflex  paralysis ; 

Myelitis  of  the  medulla  oblongata  or  pons,  involving 
the  lemniscus ; 

Spinal  tumor. 
The  systemic  diseases  are  locomotor  ataxia,  lateral  sclerosis,  pro- 
gressive muscular  atrophy,  and  myelitis  of  the  anterior  horns.  The 
first  three  are  chronic,  and  the  fourth  is  the  only  one  which  may 
be  acute.  Myelitis  may  l)e  distinguished  from  these  by  attention  to 
the  following  points  :  In  locomotor  ataxia  there  are  stabbing-  and 
lightning-pains,  which  are  very  severe,  very  sudden,  and  seldom 
come  twice  in  the  same  place;  there  is  the  peculiar  ataxia,  the 
atrophy  of  the  optic  nerve,  the  Argyll -Robertson  pupil,  and  the 
tendon-reflex  is  often  absent.     In  lateral  sclerosis  there  is  a  peculiar 
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epustic  gait,  the  exaggerated  tendon-reflexeSt  the  foot-c4onus,  and  the 
mstv  Diicturittoii,  whilst  sensory  symptoms  and  rectal  and  vesical 
parsuyBis  are  lacking.  Id  progressive  muscular  atrophy  there  is  the 
slow  aud  progressive  atrophy  of  diderent  muscular  groups,  without 
any  sensory,  rectal,  or  vesica!  symptoms.  In  myelitis  of  the  anterior 
horn  there  is  first  tlie  motor  paralysis^  succetded  by  the  atrophy  of 
the  paralyzed  mu^^es  and  the  reaction  of  degeneration,  whilst  there 
are  no  sensory,  rectal,  or  vesical  symptoms  whabaoever. 

The  most  commou  form  of  meningitis  of  the  spinal  cord  is  that 
which  is  seen  in  the  cerebro-spinid  endniiics  or  epidemics,  and  in 
them  the  mental  symptoms,  the  coma,  the  implication  of  the 
cranial  nerves,  the  retraction  of  the  head,  will  oaake  the  diagnosis 
clisir.  In  some  cases  the  ccrebml  meningitis  may  be  lacking,  and 
the  disease  may  be  entirely  cou fined  to  the  spinal  memljranes^  when 
ihe  diagnosis  may  be  difficult  to  make,  unless  there  is  considerable 
MtB  aod  spasm.  Occasionally  a  pmndcnt  men ingo- myelitis  is  set  up 
rrom  great  muscular  strain,  as  I  have  stH?u  in  two  cases  of  roUer- 
skatei^  who  had  attempteil  to  win  a  match  and  who  had  been  in 
iooessant  and  outi-ageous  motion  tor  days.  In  such  an  event  the 
causatioQ  and  the  severity  of  the  symptoms^ — pain,  sj>asm5  high 
fever,  possible  delirium  or  coma — make  the  diaguosis  easy. 

In  Landry's  paralysis  the  onset  is  rapid,  extending  over  a  few 
hours  or  days;  the  extension  is  equally  rjspid,  so  that  the  disease 
quickly  implictites  the  trunk  and  the  upper  extremities  after  liegin- 
niDg  iu  the  lower  limbs,  the  mechdla  oblongata  is  usually  affected  in 
soaie  degree,  the  termination  is  generally  in  death  ;  and  there  are  no 
sensor}',  rectal,  or  vesicsil  symptoms,  or  very  slight  ones. 

In  compression  producing  myelitis,  the  compression  can  be  detected, 
being  either  a  fracture,  a  tumor,  Futt's  disease,  or  an  aneurism  ;  and 
tbe  myelitic  symptoms  will  be  mainly  localized  at  the  portion  of  the 
cord  whei"e  the  compi-ession  is  ;  Ijesides,  there  will  be  a  confused  coin- 
niiogling  of  motor  and  sensory  symptoms  and  exaggerated  reflexes 
that  do  not  correspond  to  the  ordinary  picture  of  a  myelitis. 

In  myelitis  resulting  from  concussion  there  will  be  a  history  of 
the  concussion  npon  which  the  myelitis  has  supervened  witliin  such 
a  length  of  time  as  to  rt^nder  probable  the  relation  of  cause  and 
effect  soug  h  t  fo  r »     (  Vide  C  hap .  *  *  Ka  \  1  w  ay  I  n  j  n  r  i  es ,  etc. '  * ) 

Simple  neuritis  of  a  ix*ripheral  nerve  should  not  lead  to  any 
mistake,  because  the  pain,  the  motor  paralysis,  and  the  slight  and 
glossy-skinned  oedema  would  ali  Ijc  in  the  distribution  of  the  par- 
ticular nerve  affV^'tecL  But  it  is  not  so  easy  always  at  the  start  to 
inake  a  distinction  between  myelitis  and  multiple  neuritis,  although 
a  few*  days'  observation  should  settle  the  matter:  In  muUiple  neu- 
ritis the  pains  are  always  the  primary  symptom,  and  are  usually 
verj^  intense ;  while  in  myelitis  impairment  of  sensation,  such  as 
panesthesia  and  anteMhesia,  are  infinitely  more  frerjuent  than  pain  ; 
indeed,  pain  is  seldom  met  with  in  myelitis  except  tliere  is  also  a 
meningitis.  In  multiple  neuritis  the  motor  paralysis  does  not 
Qsually  supervene  until  after  several  days  or  a  week  of  constantly 
inarastng  and  often  intense  pain  ;  whereas  in  myelitis  such  a  distinct 
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separation  in  point  of  time  between  pain  and  motor  paralysis  never 
occurs. 

There  is  a  form  of  functional  parsesthesia  that  comes  and  goes  for 
months  and  even  years,  which  an  incautious  observer  might  con- 
found with  myelitis.  The  lithsemic  paraesthesias — tinglin^^  furri- 
ness,  and  numbness  in  the  fingers  and  toes — are  attended  by  the 
other  nervous  symptoms  of  lithsemia,  such  as  tinnitus  aarium,  ver- 
tigo, fulness  of  the  head,  gouty  or  rheumatic  habit,  etc.,  and  the 
absolute  lack  of  motor  or  sensory  paralysis.  ( Vvde  Chap.  IX., 
"  Neurasthenia.") 

A  hysterical  woman  might  mislead  a  person  for  some  time,  especi- 
ally if  she  be  intelligent  and  have  a  motive  for  deception,  as  is 
not  infrequently  the  case  where  actions  for  damages  are  brought.  In 
such  an  event  the  sensations  must  be  carefully  tested,  the  urine  must  be 
examined  for  evidences  of  cystitis,  and  the  subjective  symptoms  must 
be  carefully  weighed  against  those  which  are  objective.  The  sabject 
is  treated  at  more  length  in  Chap.  IX.,  "  Hysteria." 

Reflex  paralysis  never  produces  myelitis,  as  I  have  elsewhere 
stated.     (Chap.  "  Reflex  Paralysis.") 

In  spinal  tumor  there  is  a  chronic  course,  the  symptoms  are  mainly 
localized  at  the  level  of  the  tumor,  intense  pain  is  present,  often 
burning  and  radiating,  and  there  is  a  marked  immobility  of  t^e  ver- 
tebral column  at  some  point,  the  latter  symptom  never  being  observed 
in  myelitis. 

Treatment.  The  objects  of  treatment  should  be  somewhat  differ- 
ent, accordingly  as  the  disease  is  of  the  acute  or  chronic  type.  In 
the  former  the  spinal  cord  should  be  put  at  absolute  rest,  and  the 
inflammation  should  be  checked  as  much  as  |)ossible.  Unfortunately 
there  are  no  known  means  of  treating  the  softeuing.  In  the  chronic 
cases  restriction  of  the  expenditure  of  energy  well  within  the  limit 
of  fatigue,  together  with  the  use  of  internal  or  external  remedies  that 
will  favorably  affect  the  molecular  changes  in  the  cord,  will  make  up 
the  treatment. 

In  the  acute  cases  the  patient  should  be  put  upon  a  water-  or  air- 
bed, and  care  must  be  taken  that  the  water  is  kept  at  such  a  tempera- 
ture as  will  not  chill.  Ergot  should  be  administered,  either  in  the 
form  of  a  reliable  fluid  extract,  3j-ij,  three  or  four  times  daily,  or 
ergotine,  gr.  ij-v,  three  times  daily.  Belladonna  should  also  be  used, 
preferably  by  means  of  l>elladonna-plaster,  unless  a  bedsore  is  form- 
ing ;  or  atropia  sulph.  gr.  ^Jit)  *^^^  ^^  ^^"^  times  daily,  or  a  reliable 
fluid  extract,  gtt.  j-ij,  twice  or  thrice  a  day.  Ice  should  also  be  ap- 
plied along  the  spinal  column,  and  the  best  way  of  doing  this  is  to 
have  an  oil-silk  bag  made  about  two  inches  broad  and  of  sufficient 
length,  and  pack  this  with  ice.  It  should  be  applied  about  ten 
minutes  daily,  the  patient  lying  on  the  alxlomen.  For  the  first  three 
or  four  nights  quin.  sulph.,  gr.  v,  siiould  be  given  at  bedtime,  pre- 
ferably in  capsules  or  tablet  triturates,  both  freshly  made,  together 
with  potas.  bromide,  gr.  x-xx ;  this  will  often  be  found  to  have  a 
most  favorable  effcc^t  in  checking  the  j)rogress  of  the  disease. 

In  the  subacute  or  chronic  cases  rest  is  always  an  important  aid. 
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will  be  found  best  usually  to  put  the  [)atient  absolutely  to  btni  for 
week  or  two  at  first,  tlioo  let  him  up  for  the  latter  half  of  the  day, 
nd  so  gradually  permit  liim  to  get  about  agaiD.  Where  this 
amount  of  rest  may  not  be  practit^ble  or  feasible,  it  may  suffice  to 
ve  the  patient  lie  down  several  tiours  every  afternoon,  or  to  have 
business  man  go  to  and  from  his  place  of  business  in  a  ciirriage, 
d  stay  in  bed  on  returning  home.  Besides  rest^  numerous  reme- 
les  may  be  employed  externally  and  internally,  as  follows :  Ergot 
may  be  useful  in  the  cases  of  recent  origiu,  even  althoup^h  the  syrap- 
ims  aire  very  subacute,  and  in  sueli  cases  it  should  always  l^e  trietl. 
'he  same  is  true  of  belladonna ^  altliough  in  a  less  degi'ee*  The 
should  l*eas  they  have  been  given  above.  The  iodide  of  potas- 
sium has  been  a  drug  of  considerable  value  in  my  hauds^  but  the 
dosage  should  be  carefully  determined  by  the  presence  or  absence  of 
a  specific  history,  as  well  as  by  the  relation  ot  tlie  specific  infe<:lion 
to  the  myelitis.  In  myelitis  that  simply  follows  a  specitie  infertiuUj 
moderate  doses  of  the  iodide  will  answer  every  purpose,  gr,  x-xv 
^^ihree  times  daily.  But  where  the  myelitis  comes  on  during  a  perifxl 
^hf  s|x?cific  infection,  or  suljsefjuently  to  a  cereliral  syphilis,  the  doses 
^Hpu^t  lie  much  lai^er,  and  should  be  begun  with  gi-s.  xx  three  times 
^M  day  and  increased  quickly  until  sympt<^>ms  of  icxlism  sujiervene, 
^^or  until  the  myelitis  begins  to  yield.  In  old  specific  cases  that  have 
become  accustomed  to  large  doses  of  the  iixlide  i>erfectly  enormous 
doses  may  be  rcH|niretl  ;  thus,  in  one  cjisc  of  mine  the  symptoms  did 
Dot  improve  until  700  grs,  daily  were  reacbetL  In  all  such  ciises  the 
saturated  solution  of  the  itxlide  shotdd  Ik'  employed,  each  drop  con- 
ining  about  |  gr.,  and  it  should  be  aflrainistered  in  a  full  tumbler 
ice-w^ater,  Vichy,  or  the  Bohemian  Gicsshnel>Ier.  As  is  more 
lly  explained  elsewhere  (Chap.  VI IL,  **  Syphilis  of  the  Xervous 
lystem  *')♦  I  have  no  confidence  whatever  in  the  use  of  mercury. 
chntoe  is  occasionally  an  extremely  useful  remedy  in  the  chronic 
i,  as  first  pointed  out  by  the  late  Dr.  J.  8.  Jewell,  of  Chicago, 
lould  be  employed  in  large  doses,  commencing  with  gr,  ^'^,  and 
Tocreasing  gradually  to  t^^  or  ^,  but  extreme  t^rc  mystl>c  taken  that 
the  toxic  etlW't  does  not  manif^^t  itself  in  a  sudden  or  cumulative 
manner,  as  I  have  seen  it  do.  It  is  i>est  administered  by  the  mouth, 
in  pill,  sohitiou,  or  tablet  triturate.  An  ocjcasional  dose  of  quinine, 
gr.  V,  combined  with  |X)tas3,  bromide,  gr.  xx,  at  bedtime,  will  1m3 
fi)und  to  be  of  great  us<?  in  the  more  chronic  stages  of  myelitis  when 
there  is  a  relapse  or  when  the  disease  remains  stationary, 

III  many  cases  it  is  advisable,  for  the  couvenience  of  the  patient 
id  tu  prevent  mistakes,  to  combine  these  remedies  in  one  prescrip- 
D  as  follows : 

R. — Ergotin. oj* 

Btrvchnise  ^ulplt K**-]' 

Quia,  sulph 3j.       M. 

Ft,  ID  pil.  no.  xxx«    8. — One  three  timen  daily,  one  hour  after  meals. 

The  bromide  of  potash  can  1x3  added  to  this,  5  grains  for  each 
doae,  if  a  tablet  triturate  or  compi*essed  tablet  is  made,  as  can  l>e 
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done  nowadays  by  any  druggiBt.     The  ice-bag,  as  described  abovey 

should  lye  applied  everj^  other  day  for  a  week  or  two  at  a  time. 
Count€T*irritatiou  along  the  back  is  ocraaionally  of  use,  although  its 
value  has  been  very  mueb  over-estimated.  Of  coui'se,  it  should  be 
used  with  great  care  until  all  danger  of  the  formation  of  bedsores  is 
past.  Dry  cups  or  the  actual  cauteryj  the  latter  either  a  Paquelin 
or  electric  cautery,  or  a  poker,  should  be  used,  the  latter  at  a  white 
heat  and  ajvpiietl  with  light  strokes.  Electricity  is,  in  my  opinion, 
the  most  vahialjle  agent  that  we  have  for  the  treat  meat  of  the  sul> 
acute  and  chronic  forms  of  myelitis,  es|jecially  io  the  second  and 
third  week  after  the  onset  The  galvanic,  faradic,  and  static  currents 
should  l>e  employed*  Galvanism  should  l)e  applied  by  large  elec- 
trodes, one  (Fig.  67  or  68)  in  the  neck  and  the  other  (Fig.  68  or  61>) 
over  the  lumbar  spine,  daily  or  every  otiier  day.  The  strength 
should  be  at  first  5  to  10  milliamp^res,  and  the  sitting  should  be 
from  three  to  five  minutes;  as  the  patient  grows  accustomed  to  the 
eleclricity  the  current-strength  and  the  length  of  sitting  should  be 
prolonged  until  a  current  of  15  to  30  milliamp^res  is  attained  and 
the  sitting  is  prolonged  to  ten  minutes.  But  the  strength  of  the 
current  should  never  be  increased  to  such  a  degree  as  to  produce  any 
unpleasant  symptoms  during  or  after  the  sitting,  althotigh  much 
more  electricity  can  l>e  given  in  myelitis  than  in  neuritis.  The 
farad ic  current  should  be  of  sufficient  strength  t^  produce  gentle 
muscular  movement^  and  should  Ije  applied  to  the  different  motor 
points  of  the  piralyzfjd  limbs.  (  ]%Ie  pp,  130  et  srq^)  The  static  cur- 
rent will  often  l>e  of  use  as  an  alternative  with  the  farad  ic,  and  the 
one  will  thus  frequently  stimulate  the  flagging  nerve  or  muscle  which 
has  failed  to  res|K>nd  to  the  other.  There  is  considerable  diflerence  of 
opinion  as  to  the  value  of  the  different  natural  springs  of  Europe  in 
their  effect  upon  niyelitisj  and  the  reader  wlio  is  desirous  of  inform- 
ing himself  upon  tliis  subject  had  l>etter  consult  some  of  the  foreign 
authors.  In  this  country  I  have  found  that  hot  sulphur  springs 
will  very  decidedly  benefit  some  chronic  cases,  but,  as  they  have  a 
most  deleterious  effect  njion  others,  their  eflt^'t  should  lie  testetl  with 
great  caution  in  each  individual.  The  Turkish  and  Russian  baths 
are,  in  my  opinion,  decidedly  dangerous  in  myelitis,  and  I  have 
abandoned  their  use.  Massage  is  a  very  uncertain  remedy  in  this 
disease,  and  should  never  Ije  employed  except  in  the  chronic  cases, 
and  then  em  pi  Heal  ly.  It  should  always  lie  given  very  gently  and 
for  a  short  time,  and  even  then  its  effect  can  never  be  counted  upon. 
Remedies  should  l>e  changed  irom  time  to  time  in  treating  cases  of 
chronic  myelitis.  When  one  procedure  has  lost  its  effect,  another 
should  be  cmploye^l,  and  the  dit!ei*ent  forms  of  electricity  should  be 
alternated  one  with  the  other.  Change  of  scene  and  travel  are  useful 
aids  to  treatment  in  such  of  the  chninic  forms  as  have  remained 
stationary  after  fair  improvement;  but  any  fatigue  must  lie  avoided, 
and  especially  high  altitudes  or  regions  of  great  barometric  changes. 
The  bedsores  should  Ix;  carefully  attended  to.  The  patient's  position 
should  be  shifted  constantly  so  as  to  avoid  pressure  upon  any  one 
particular  spot.     In  sluggish  cases  the  patient  should  be  put  on  a 
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water-  or  air*bed  If  there  be  any  tendency  to  trophic  changes 
observed  in  the  skin,  it  should  he  met  by  the  application  of  a  lotion 
of  equal  parts  of  alcohol  and  water  frequently  applied  throughout 
the  day ;  or  Brown-S^uard's  plan  of  cold  water  ama  poultices  should 
be  tried,  the  cold  water  coming  through  a  douche  for  ten  minutes, 
and  the  poultice  being  applied  for  half  an  hour.  When  a  Ijeilsore 
has  actually  formed,  dressing  it  antiseptically  with  a  solution  of  bi- 
chloride of  mercury,  1  part  to  1000,  and  then  coating  it  over  with 
contractile  collodion  will  not  infrec^uently  relieve  small  formations 
and  hold  large  ones  in  check  for  j^ime  time.  The  cystitis  which 
nuijr  ensue  should  he  treated  promptly  by  potass*  citrat.,  gr.  xx.x, 
every  night  at  bedtime,  in  a  tumbler  of  water;  or  oil  of  gaultlicria, 
gtt.  3t,  in  sealed  capsules,  just  beibre  retiring.  Some  very  mild  cases 
can  be  alleviated  by  the  use  of  Vichy,  Giesshuebler,  or  any  of  the 
other  alkaline  mineral  waters,  or  the  administration  of  gr.  v-x-xv, 
Bodse  bicarb,  three  times  drJly  in  a  full  tumbler  of  water.  If  this 
does  not  give  relief,  give  belladonna  in  the  fluid  extmct,  one  or  two 
drops  twice  or  thrice  daily,  and  also  boric  acid,  gr.  |— |,  once  or 
twice  daily  in  a  tumbler  of  water.  If  there  is  much  suflfering,  the 
following  suppository  wDl  be  found  to  be  of  value: 

B. — Ejtt.  belladonncB        »        .         .        .        .     gr*  iv. 

Iodoform gr.  xxxvj. 

Opium        , gn  xij.         M. 

Ft.  in  suppoeitor*  no.  xij.    B. — One  every  night  at  bedtime. 

These  suppositories  should  be  made  of  fresh  oTcoa-butter,  aud  they 
should  have  the  long  conical  shape^  and  not  the  blunt  one  wliich  is 
so  difficult  to  place  well  up  in  the  rectum.  If  tlicre  is  retention  of 
arine,  soft  catheters  should  be  employt^,  but  they  most  first  be  dis- 
infected in  a  solution  of  bichloride  of  mercury  (1  to  1000),  and  they 
ought  to  be  carefully  washed  in  this  after  beiug  used.  The  catheter 
should  never  be  usecl  by  any  person  who  has  not  been  shown  how  to 

b introduce  it  properly  and  gently  ;  indeed,  its  use  should  be  avoided, 
for  it  is  often  very  irritating  to  the  bladder  of  a  myelitic  patient,  and 
I  have  on  several  occasions  seen  it  cause  a  dangerous  aggravation  of 
tlie  cystitis.  In  chronic  cases,  grindelia  robusta  (fluid  extract,  K  -S'.), 
gtt.  xx-xxx^  once  or  twice  daily,  or  the  sulpliate  of  strychnia,  gr, 
\  three  times  daily,  is  often  very  efficient. 


The 


lie  constipation  arising  from  the  sphincter-paralysis  should  be 

treated  by  means  of  galvanism  applied  with  one  large  electrode  over 

the  lower  dorsal  spine  and  a  rectal  electrode,  or  with  the  farad ic 

^current  applied  in  the  same  manner;  but  it  is  far  lietter  to  try  to 

elieve  it  by  injections  of  warm  water  and  soap  at  fii-st,  and  tlien,  if 

it  persists,  by  cascara  sagrada,  eitlier  the  fluid  extract,  5tii  once,  twice, 

.or  thrice  daily,  or  the  solid  extract,  gr,  ij^-v,  once  or  twice  daily,  or 

lUie  so-called  cascara  cordial,  5j,  once  or  twice  daily ;  or  by  the  fol- 

'  lowing  prescription : 

B.— Ext.  ftloea  \  --  ^. 

Ext,  hyoscyami   j aa  ^j. 

Ext.  Qucis  vomicBB gr.  v.    M, 

Ft*  in  pil.  no.  xv.    S. — One  every  night  at  bedtime. 
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MYELITIS  OF  THE  ANTERIOR  HORNS.       ^^^H 

Spionpn^:    Poliomyelitis  anterior.     Essential  paralysis  of  ehifl 
dren.     Infantile  spinal  paralysis.     Atrophic  paralysis  of  children!" 
Acute  atrophische  Spiuallahmiiug.     Spinale  Kinderlahmung.     Par- 
alysie  atrophique* 

Definition.  A  motor  paralysis,  generally  monoplegic,  of  tnuseles 
that  aro  assof'iate<^^l  in  fmietioii,  followed  by  atrophy  and  electrical 
alterations  in  them  ;  cerebral,  sensory,  rectal,  and  vesical  symptom)^ 
being  either  absent  or  temjjorary  in  duration. 

History.  It  is  claimed  that  Underwood,  in  England,  indistinctly 
recognized  this  disease  as  far  back  as  1784;  it  was  better  recognized 
by  Heine,  in  Germany^  in  1840;  but  tlie  first  accnrate  description 
was  given  by  Dncliennc  (de  Boulogne)  in  1853.  Charcot,  in  1863, 
and  Moritz  Meyer,  in  1868,  made  it  known  clinically.  The  first 
autopsy  and  microscopical  examination  wei^  made  by  Gombault,  in 
1873,  and  a  very  thorough  post-mortem  examination  was  that  of 
Cornil  and  Lupine  in  1875.  Since  then  many  oljservations  have 
established  very  decidedly  tlie  nature  of  the  piitliologicid  changes, 
and  the  clinical  symptoms  have  been  exhanstively  studied.  Tlie 
chronic  form  was  first  spoken  of  by  Dnchenne  in  1849-50,  and  then 
more  adequately  demarcated  in  1870;  and,  in  later  years,  micro- 
scopical examinations  of  the  central  nervous  system  have  been  made 
by  Ross,  Anfrecht,  Kahler,  Vulpian,  Provost,  Arehambault,  Damas- 
cliino,  Sinkler,  aud  Pick. 

Symptoms.  The  disease  may  be  acute,  subacute,  or  chronic.  It 
has  usually  three  stages,  the  initial,  tlie  paralytic,  and  the  chronic. 

7V  initial  dagc  may  fe  febrile  or  non-febrile.  When  there  is 
fever  it  is  extremely  variable,  lasting  ironi  twenty-four  to  forty- 
eight  hours,  several  days,  or  even  fourteen  davs,  being  usual  I  v  mild, 
about  102°  or  103°  P.",  although  it  may  run  as  high  as  110^  The 
pulse  is  usually  proportionate  to  the  fever.  Other  reflex  phenomena, 
as  variable  as  the  fever  itself,  may  accompany  it,  such  as  delirium, 
somnolence,  convulsions,  with  or  without  loss  of  consciousness,  mus- 
cular twitchiiigs,  vomiting,  headache,  temporary  retention  of  urine, 
pain  in  the  loins  and  in  the  limbs  tljat  are  subs<?quentJy  paralyzed, 
or  generalized  pains.  Children  of  four  or  five  years  may  be  able  to 
locate  the  pain,  whilst  younger  ones  will  only  evidence,  it  by  crying 
when  they  are  touched  or  lifted.  These  febrile  and  other  reflex 
disturl>ance8  are  most  marked  in  the  acute  form,  whether  in  children 
or  adults;  but  often  in  the  acute  form,  especially  in  children,  the 
paralysis  may  appear  without  any  prodromata  whatsoever.  Thus  it 
18  by  no  means  uncommon  for  a  child  to  he  put  to  bed  apparently  in 
perfect  health,  and  to  be  found  paralyzed  in  the  morning.  The 
non- febrile  form  may  be  aecorapanicil  or  not  bj  the  other  reflex 
disturbances.  The  delirium,  stupor,  aud  convulsions  are  generally 
absent  in  the  subacute  and  chronic  tyi>es  ;  and  in  these,  as  in  the 
acute  forms,  I'eflex  disturbances  may  lie  ai>solutely  lacking.  One  of 
my  fKitients  was  slowly  and  completely  paralyze^l  during  some  four 
weeks,  in  all  the  extremities  and  most  of  the  ti'unk-muscles,  without 
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the  slightest  symptom  other  tlmu  the  paralysis.  This  initial  stage 
will,  therefore,  vary  from  hours  to  weeks  or  months,  accordingly  ad 
it  U  acute^  sulmcule,  or  ciiroaie. 

Pio.  123. 


* 


U jelllkof  tlie  nntcriof  cymuat  sbuwHig  fttr*j[*hy  of  tbe  Icg-tj-pc  on  the  left  aide. 

The  paralytic  stage.     The  onset  of  the  paralysis  may  be  sudden  or 

gradimL  At  first  it  is  usually  general,  aftWting  most  of  the  volon- 
tory  muscles.  In  the  course  of  two  or  thix^  Hays,  however,  there  is 
a  spontaneous  recession  of  the  paralysis  from  must  of  the  muscles, 
leaving  only  certain  groups  affei'tcd.  Occasionally  the  paralysis  is 
limited  from  the  first  to  certain  musclc-groups.  Usually  there  is  a 
second  and  more  gnidnal  spontaneous  recession  of  the  pamlysis  dur* 
ing  several  months.  In  ch«ldi*en  the  most  common  farm  of  jmralysis 
is  monoplegia,  most  often  of  a  lower  extremity.  In  adults,  para- 
plegia is  most  common,  usually  of  the  lower  extremities,  Still,  it 
must  Ijc  remembered  steadily  tliat  any  of  the  voluntary  muscles  may 
be  aflFected,     But  all  the  muscles  of  a  limb  are  not,  as  a  rule,  equally 
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implicated.    In  the  lower  extremities  the  flexors  of  the  leg,  the  git 
museles,  the  quadriceps,  and  the  ilio-psoas  are  generally  spared, 
the  upper  extremitie.s  it  is  the  forearm-  and  hand-nxiis<:"les  that  gene 
ally  remain  intact.     The  paralyzed  muscles  of  the  lower  extremitie 
are  usually  the  tibialis  anticns,  or  the  i>eronei  and  extensors  of  the  tc 
In  the  upper  extremities  the  paralyzed  nuiscles  may  be  the  supinator^ 
longus,  biceps,  braehialis  iuteriiuSjaud  deltoid— the  so-called  **up|)er* 
arm  type*'  of  Remak  or  Erb ;  or  all  the  muscles  supplied  by  the  radial 
nerve  may  be  paralyzed,  except  the  supinator  longus.     Then  the_ 


Fig.  124 


Myetltii  of  the  anterior  eomuA,  ahciwkig  atrophy  of  the  leg-type  on  the  lelt  aide. 


serratus  anticua  may  be  affected,  together  with  the  hinder  portions 
of  the  deltoid,  the  infra-spinatus,  and  rhomboids.  Thus,  as  will  \ye 
observed,  of  the  five  lumbar  segments  it  is  usually  the  fourth  and 
fifth  tliat  are  the  site  of  disease  iu  these  types ;  and  of  the  eight 
cervical  segments  it  is  principally  the  tburth  and  fifth.  Thus,  ana- 
lyzing llOcas^  of  my  owu,  I  find  that  tlie  left  leg  is  most  fi^^juently 
affected  ;  next  in  ortler  of  frequency  the  right  leg,  then  the  riglit  arm 
and  left  arm,  whilst  a  paraplegic  distribution  is  rare,  and  I  have 
never  seen  a  hemiplegia,  although  it  has  l>een  ofiserved  by  otliers. 
But  the  following  table  of  my  cases  will  make  plain  these  and  othe 
details* 
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rotol  otimber  of 


C9 
45 


Av«m^  «ge»  3  yeiLn  6  months ; 
joomettOQiQKeiiitAl ;  oldest  18  ye^n. 


Modeof  oDKi: 


With  IteTer , 

OODTQlslOIlt 

Qmdu&l  (chioDtr) 
Ko(«tKt«d  .       . 

ruilfsit: 
Ultl«ff       , 

Lilt  thigh   . 

LftflAJlll 

DcKald(rtgbl) 
Deltoid  iM) 
pAniOeglA. 


mpbtbariA. 


Ooawaktaam 
M«iLslcs 
Scixiet  fever 


114    Mental  coadltion  oorniAl 
Atrophy : 
Preeent 
Noi  delected 
I        Nottt&ted  . 


8» 
51 


3 
21 


36 

27 
3 

y 

12 
10 

2 
13 

8 


Koee*jerk : 

IjOSt 

Diminished 
Exflgi^emied 


I 


Not  stated 

Deformity : 
,        T&lfpes 

Shortening  . 

I  SeoBory  symptoms ; 
Tain  present 
limb  cold   . 
Tict  Impaired    . 
Tempemttire  Buhtiormai 


ReactioQ  of  degeneration  complete     . 
d         I 
30        I  Reaction  of  degeneration  beiclnnlng   , 

9 
12  Electric  reactions : 

6        I        Dlminlsbed  gmlvanlc  and  fundic 

6 

3 


75 

2 

87 


39 
89 


15 
6 


6 
24 
8 


24 
9 


response .30 

NotBtatud  , 57 


Fui.  12'-. 


Myelitis  of  the  anterior  comtia,  showing  atropby  of  the  leg-type  on  the  left  side. 

During  the  seeotid  week  atrophy  of  thf  paralyzed  musrles  is  olv 
aervedj  as  well  as  couimeociog  alterations  in  the  elwtrical  n^ponse. 
~\Videp.  128.) 

The  paralyzed  muscles  are  flacrid.  The  atrophy  is  demonstrable  by 
ilpation  and  by  the  cbange  in  the  normal  size  and  contour  of  the 
iDScles.  The  electrical  changes  consist  of  diminishing  response  of  the 
motor  nerve  trunks  to  Ciradisrn  aud  galvanism,  and  subsequently  of 
increasing  response  of  the  miiseular  uerve-fikiments  to  galvanisra^as 
well  as  of  an  aJteratioQ  in  the  hi^cdtliy  polar  formula*  During  the 
firet  week  or  ten  days  an  increasingly  strong  farad ic  and  galvanic 
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current  must  be  ajijiliecl  to' the  oen-e'truoks  to  cause  muBCular  con- 
traction ;  and,  if  the  myelitis  of  the  anterior  horn  be  severe  enoi]gfa| 


Myelitis  of  the  aiiterii>r  cornua,  shewing  rianily^is  of  the  kg-type  iu  the  left  Jeg ,  1 
tlie  Ktrophjls  masked  by  the  fni  of  the  liuib,  nlthough  the  droop  of  the  toes  ean  be  i 

Pio.  127, 


Myelitis  of  the  anterior  corniiap  sbowing  tbv  ji^'l;  lhu  ly^j  on  the  lell  ilde,  oocuirioi 
twelve  days  after  birtb.  In  whieb  tbere  was  absoloie  poialyais  fbr  eleren  montlui,  and  ooa 
plete  reaction  of  dcgenemUon, 
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it  mav  be  diflScult  or  impossible  to  obtain  aoy  response  to  tbe  faradic 
or  galvanic  curreiits.  However,  ttie  electriral  pJienomeoa  are  ditfer- 
ent  with  the  muscular  nerve* filamcDts.  Their  respoDse  in  the  first 
week  or  ten  days,  like  that  of  the  nerve-tnmksj  is  less  aud  less  to 
the  galvanic  and  Jaradie  currents ;  after  this  jieriod  the  response  to 
&raaism  continues  to  decrease,  as  in  the  nerve-trunks,  but  the  re- 
sponse to  galvanism  begins  to  diminish — i.  r.,  a  weaker  and  weaker 
galvanic  current  is  re<]uired  to  produce  a  given  muscular  contraction, 
and  the  normal  reaction  to  the  poles  of  the  ^K'anic  battery  com- 
mences to  alter.  We  have  seen  that  a  bcaltliy  motor  nerve  has  this 
polar  formula^  (p^g^  128): 


I.  Wcftk 

CloaiDg      =  CC 
Opening)      AO 
or     >=  or 
CloBing  j      AC 
0|*nlD|f    »00 

astnoiiifc 

Negative 

Rrom  tins  it  is  apimrent  that  the  liealthy  motor  nerve  responds — 
muscular  contraction,  of  course — first  and  most  strongly  to  the 
itive  closing  (CC) ;  that  the  positive  closing  or  opening  (AC  or 
^v)  requires  a  stronger  current ;  and  that  a  musf^uhir  contraction  at 
the  negative  opening  (CO)  is  only  scf-n  with  the  strongest  currents, 
ao  strong  usually  as  to  be  painful.     When  the  muscular  nerve-fila- 

Iments,  therefore,  show  fwlar  ehangc,  this  is  evidenceil  by  AO  or  AC 
being  obtaiue*^  by  the  same  strength  f  if  current  as  c'anses  CC,  or  even 
irith  less  ;  or  that  CO  is  obtained  with  the  same  cnrrent-strength  as 
fe  A<;>,  AC,  or  CC*  All  dc»gre€*s  of  change  of  the  liealthy  polar 
ibrmnla  may  be  observed,  of  course ;  and  it  is  a  fair  rule,  with  eer- 
tain  exception  (p.  129),  that  the  greater  the  polar  change,  the  greater 
the  structural  aheratioiK  The  contraction  of  the  affected  mos^Jcs,  it 
is  also  to  be  noted,  di tiers  from  that  of  healthy  muscular  fibre  of  the 
voluntary  type  in  ix^ing  more  sluggish  and  vermicular,  thus  approach- 
ing what  is  characteristic  of  the  unstrij>ed,  involuntary  muscles. 
This  complex  series  of  phenomena,  consisting  of  diminution  to  tarad- 
ism  and  galvanism  in  the  motor  nerve-trunks,  aud  of  increase  to 
galvanism  and  altered  pwlar  formula  in  the  motor*ncrve  muscular 
fibres,  together  with  the  sluggish  muscular  eoutraetion,  is  known  col- 
Icitivelv  as  the  degeneration  reaction  {Efdartunqreadion  of  the  Ger- 
mans) (p.  128). 

The  deformities  which  may  result  arc  the  ditTerent  forms  of  talipes 
known  as  ^uiiius,  varus,  equino- varus,  and  caleaueus,  as  well  as  lor- 
dosis, or  abnormally  flexible  or  contnicte<l  joints.  Talipe^s  equinus 
and  equi no- varus  t^esult  from  paralysis  of  the  antero-external  mus- 
cular group  of  the  leg,  and  are  the  most  common.  Equi no  varus, 
when  it  is  comp!icate<l,  is  caused  by  (>anilysis  of  the  anterior  group 
of  leg-muscles,  together  with  the  adductors  of  the  foot.     Paralysis 


1  Af  hftft  Alresdf  been  expkin&a,  tb«  iKiRltlre  pole  U  teelmlciillr  oAtled  Uia  anode  ftiid  repre* 
imied  bf  tbe  letter  A ;  whilst  tbe  ne^tlve  polo  it  called  tbe  rathode,  and  is  Indicated  bj  C 
Tb« opeuis^r  and  the  okKtng Are  denoted  by  O  mid  C  But  the  reader  abould  cmreftilW  refra  aU 
tbftt  lu«  been  laid  ftbcmt  th«  dlAgnoiUc  tues  of  elt?ctHcUr  m»iu  pAije  125  onward, as  these  elec* 
tetetl  wacttoni^  Ibat  an  really  very  dmple,  are  apt  to  be  aaaly  nusuaderstood. 
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of  the  ealf-mii84?]e9  alone,  which  is  rare,  pitMliu-es  talipes  caleaneus* 
Simple  paralytic  talipes  varus  is  yet  more  rare.  The  coiiditioii  known 
as  *'pe9cavus'^  is  not  imcomraon,  charaeterize<l  by  the  hollowing  of 
the  sole  of  the  foot  and  proniineotTe  of  the  instep,  and  it  is  attributed 
to  paralysis  of  the  calf-mnacles  and  simultaneous  contraction  of  the 
foot^flexors — i',  ^.^  either  of  the  long  flexor  of  the  toe^  or  the  long 
peroneus.  Lordosis  is  caused  by  partial  pamlysts  of  the  sacro-spinal 
muscles.  When  the  anterior  and  intcrual  tliigh-mus4.'Je3  are  para- 
lyzed mainly  alxjve  the  knee,  the  couse<|nent  over-action  of  tlie  flexors 
of  the  leg  on  the  thigh  maintains  the  knee  partially  flexaJ,  the  W 
being  adducted.  This  condition  is  known  as  ^enu  recur vaium^  and 
is  generally  associated  witli  talii>e5  equi no- varus.  A  joint  or  a  limb 
may  become  so  flexible  as  to  daugle  passively  in  any  direction.  There 
has  been  some  difference  of  opinion  among  orthopedists  as  to  whether 
the  weight  of  the  limb  and  the  approximation  ot  the  points  of  inser- 
tion of  antagonistic  muscles  have  not  been  aiding- factors  in  the  pro- 
duction of  some  of  these  deformities. 

The  bladder  may  be  temporarily  affected  at  the  onset  of  the  dis- 
ease;  and  also  the  rectum,  tlmugh  this  is  more  rare,  Ansesthesia  or 
retardation  of  sensory  impressions  may  be  temporarily  observed. 
The  paralyzed  limbs  are  generally  cold  and  bluish-looking,  the  calibre 
of  the  arteries  and  veins  Imiig  diminished,  and  the  temperature  can 
always  be  felt  to  be  distinctly  lessened,  the  surface-thermometer  indi« 
eating  one  or  two  degrees  leas  than  the  normal.  The  tendon-reflex 
of  the  quadriceps  is  absent  or  diminished  when  the  crural  nerve  is 
involved ;  otlierwise,  it  may  \yc  normal  or  even  exaggerated. 

Exioi^ociy.  Wliilst  cases  occur  withont  known  cruise,  the  causa- 
tive factors  are  usually  to  be  found  among  the  following : 

Age; 

Sex  ; 

Infection  ; 

Exposure  to  cx>ld  and  dampness  | 

Trauma ; 

Muscular  or  mental  strain  ; 

Multiple  neuritis ; 

Acute  diseases ; 

Warm  weather; 

Syphilis ; 

Menstrual  suppression; 

Dissipation  and  sexual  excesses. 

Whilst  tlie  disease  may  occur  at  any  time  of  life,  cases  havit 
bet^n  ol>served  at  the  extremes,  alternately,  of  three  months  anc 
sixty-seven  years,  there  are  yet  two  jwriods  of  life  which  seem  espe- 
cially predisposed  to  it,  viz.,  the  first  three  years  of  iu fancy  and  the 
period  l^etweeu  the  eighteeuth  aud  fortieth  y^irs. 

In  infants  both  sexes  seem  to  be  equally  atiected,  but  in  adults 
males  suffer  most. 

There  is  a  disposition  on  the  part  of  some  authors  to  regard 
the  disease  as  infectious  because  several  children  have  been  affected 
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eimoltaaeously  io  ODe  family  or  in  oue  village,  and  also  because,  as 
we  shall  learn,  it  is  most  fre(|uent  io  the  warm  months, 

Goweni  has  recently  reported  a  case  oct-iirring  with  multiple 
oeuritis. 

It  has  long  been  obstTved  that  the  onset  is  not  infrequent  after 
measles,  scarlatina,  cerebro-s[)inal  meniugitis,  dy!*eutery,  rliarrhoea, 
and  it  has  appeared  also  after  parturition  and  puerperal  fever. 

Of  53  cases  collected  by  Seeligmiiller,  27  were  in  July  and 
Augast*  In  a  recoi-d  kept  by  I)r  Weir  ilitcbell  for  nine  years,  it 
was  noted  that  cases  became  more  frequent  in  May,  June,  and  July, 
attaining  the  maximum  frequency  early  in  August^  and  rapidly  de- 
erensing  in  number  through  August,  less  rapidly  through  September, 
until  early  in  (Jetober  tliey  were  as  infrequent  as  in  May. 

Oases  have  been  observed  during  the  secondary  and  tertiary  periods 
of  dyphilis. 

Prognosis.  In  almost  all  cases  there  is  certainly  left  an  incum- 
ble  residue  of  paralysis.  The  amount  of  this  will  dei>end  upon  tlie 
severity  of  the  disease  and  the  thoroughness  of  the  treatment.  It 
ahould  not  be  forgotten  that  the  acute  and  subacute  forms  of  the  dh- 
ease  have  three  periods  of  recession  :  First,  the  spontiineous  recession 
within  a  few  days  of  the  first  genemlized  paralysis  that  may  have 
been  caused  by  the  shrx'k  of  an  acute  onset ;  secondly  the  sjiontane- 
ous  Peeession  often  ol>served  in  tlie  first  few  mouths;  thiitlly,  the 
recession  that  may  W  etieetefl  by  early  and  i)roper  treatment.  All 
these  recessions  may  vary  in  auioiint.  On  the  other  hand,  the  paral- 
ysis may  be  progressive  in  the  chronic  forms,  and  an  a|)proximate 
prognosis  can  only  l>e  frame<l  when  it  is  evident  tliat  the  disease  is 
not  extending.  After  these  i>eriods  have  passed,  the  data  of  prog- 
nosis are — 

1.  The  localization  and  degree  of  the  paralysis; 

2.  The  rapidity  and  degree  of  the  atrophy; 

^»  The  degi-ee  of  the  electrical  changes  in  nerve  and  muscle,  and 
the  rapidity  of  their  supervention. 

It  is  very  seldom  that  any  of  the  \ntal  nuclei  of  the  me<lulla  ob- 
longata are  sufficiently  affected  to  cause  death,  and  yet  I  have  seen 
them  dangerouf!ily  implicatecl  during  the  first  few  days.  In  such  a  case 
the  prognosis  s^houhl  be  very  guarded.  If  these  nuclei  Ije  not  affected, 
the  rule  is  that  the  progni>sis  is  worse  the  more  complete  tlie  paralysis, 
the  more  rapid  the  electrical  changes  supervene,  and  the  more  abnor- 
mal they  are.  The  worst  cases  are  those  in  which  the  paralysis  is 
oomplete,  and  in  which  the  nerve  and  muscle  undergo  in  a  few  weeks 
the  typical  changes  of  the  degeucration*reaction.  Tlie  liest  cases  are 
those  in  which  the  jjaralysis  is  incomplete,  and  in  which  there  is  only 
moderate  diminution  for  a  few  weeks  in  the  response  to  faradism  and 
galvanism,  without  any  increased  galvanic  excitability  of  the  muscle 
or  alteration  in  the  healthy  polar  formula. 

Pathologv*  Our  views  of  tiie  pathology  of  myelitis  of  the 
anterior  horns  have  undergone  considerable  modification  in  the  course 
of  tlie  last  twenty- five  years.  The  malady  was  fi i-st  regarded  as  a 
functional  one,  but  the  autopsies  and  microscopical   examinations 
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made  by  Cornil  in  1864,  Provost  and  Vulpian  in  1867,  Qark  in  the 
same  year,  Charcot  and  Joffroy  in  1870,  Jofiroy  and  Parrot  in  the 
same  year,  and  a  number  of  others  of  the  same  kind,  seemingly 
demonstrated  that  the  lesion  was  a  loss  or  impairment  of  the  ganglion- 
cells  in  the  anterior  horns.  These  ganglion-cells  were  found  to  be 
disorganized  in  varying  degree,  so  that  some  of  them  lost  their  pro- 
cesses, became  smaller  in  size,  or  entirely  disappeared.  Of  late  years, 
however,  as  more  autopsies  have  been  made  in  cases  of  recent  origin, 
it  has  been  shown  that  the  lesion  is  really  a  local  or  focal  myelida, 
with  the  usual  attendants  of  a  myelitis,  such  as  congestion,  softening, 
abundance  of  granular  corpuscles,  etc.  The  vessels  are  generalhr 
gorged  with  blood,  and  in  a  case  of  Archambault  and  Damaschino  s 
the  whole  of  one  anterior  horn  was  fairly  flecked,  like  a  coarse  veil, 
with  these  enlarged  capillaries.  The  lymphatic  sheaths,  in  such  cases, 
are  filled  with  granular  corpuscles,  pressed  one  against  the  other,  and 
containing  a  nucleus.     Secondarily  to  this  condition  of  congestion  is 

?robably  the  disappearance  or  injury  of  the  ganglion-cells.  (Figs. 
,  8,  and  9.)  It  has  been  supposed  that  the  anterior  and  lateral  groups 
of  cells  in  the  anterior  horns  innervate  the  muscles  concerned  in 
the  flexion  and  extension  of  joints,  and  that  the  median  and  lateral 
clusters  preside  over  the  fine  muscular  actions  of  the  hands,  fin- 

fers,  and  thumb,  as  well  as  of  the  ankles  and  toes  in  walking, 
n  the  course  of  a  week  or  two  changes  are  found  in  the  anterior 
nerve-roots,  of  the  nature  of  a  secondary  d^eneration  of  nerves, 
also  in  the  motor  end-plates,  and  finally  in  the  muscles,  these  neural 
and  muscular  changes  being  the  familiar  ones  that  have  been  de- 
scribed as  occurring  after  neuritis  (pp.  175  et  aeq.).  In  the  cases 
occurring  in  adults  the  myelitis  is  more  extended  and  not  localized, 
and  there  is  as  yet  considerable  doubt  as  to  whether  some  of  the  acute 
forms  of  this  myelitis  of  the  anterior  horns  are  not  identical  with  the 
so-called  Landry's  paralysis  (pp.  224  et  seq,).  In  the  chronic  form 
occurring  in  adults  the  lesions  are  in  some  cases  confined  to  the  an- 
terior horns  of  the  spinal  cord  ;  but  it  is  a  question  as  yet  under  dis- 
cussion whether  lesions  entirely  in  the  peripheral  nerves  may  not 
produce  the  same  symptoms. 

Marie  has  recently  attempted  to  explain  the  one-sidedness  of  the 
lesion  by  the  peculiar  distribution  of  the  spinal  arteries.  The  an- 
terior arterial  system  is  composed  of  the  anterior  spinal  artery,  which 
is  formed  by  the  junction  in  the  superior  cervical  cord  of  the  two 
ascending  branches  of  the  vertebral.  This  spinal  artery  is  in  front, 
or  ventrad,  of  the  anterior  longitudinal  fissure,  and  can  be  followed 
to  the  lowermost  end  of  the  cord.  During  its  course  it  receives  a 
certain  number  of  branches  from  the  lateral  spinal  arteries ;  and  it 
gives  off  at  a  right-angle  a  series  of  good-sized  branches  which  pene- 
trate the  anterior  median  fissure  and  constitute  the  anterior  fissural 
arteries  (Fig.  128,  B).  i^ach  one  of  these  penetrates  the  anterior 
cornu  on  one  side  and  nourishes  it  with  blood,  but  the  peculiarity  about 
each  is  that  it  does  not  bifurcate,  but  sends  off,  as  seen  in  Fig.  128, 
only  one  main  trunk,  supplying  the  anterior  horn  on  the  same  side. 
At  the  same  time,  too,  this  branch  to  the  anterior  horn  sends  ofl 
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some  divisions  to  the  oeigbboring  wliite  substanc^e  of  the  antero- 
lateral column.  Marie  believes  that  one  of  tliese  corniial  branches 
of  the  fissural  artery,  known  as  the  anterior- root  arteries  (I)D^iy\ 
Fig.  128),  18  the  focus  of  disturbance  in  acute  myeUtis  of  the  an- 
tenor  horn,  and  that  tliis  explains  tlie  one-sidetl  distribution  of  the 
le^iun.  He  thinks  it  probable  that  tlit^se  vessels  iire  atleeted  either 
by  an  infectious  embolism  or  throuiljosis.  It  is  true  that  there  are  a 
onraber  of  instances  seeming  tu  show  that  infect  ion  may  sometimes 
<tiiise  tliis  didease,  as  it  oocasionalty  occurs  in  limited  epidemics; 
but  the  defect  in  Marie's  theory  is  that  it  does  not  explain  why  the 
infection  should  be  liraite<l  to  only  one  vessel  or  set  of  vessels,  and 
not  extend  to  all  the  spinal  arteries. 


Flo.  128. 
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Met'luuiliim  of  leilons  of  the  luiliirior  honi  In  poIIomyelitiR&nierSor. 
A.  AsSerlnf  tpliiikl  Artery,  S,  FUmiTtki  artery.  C  Sulco-commiflsurjil  Artety.  DT/W. 
AnUsSOt  root  ftfteriea,  £  Later&I  Anterior  a rtenr.  /*.  Mediiin  lateml  &rt€ry.  Lesion  At  IT  Is 
fKiiD  tb» fictiDarj  bmocb  of  the  aulco-oomiulssuml  arier>' dlairibtite^l  to  the  anterior  horn; 
vlltliit  tile  IkieiiiorrliAs^  At  L  la  from  one  of  the  aiitennr  Dxit  nrtories,  and  It  exteoda  into  the 
itlillttmtaftADce  of  the  ante ro- lateral  column. 


DiAONoeis.  The  characteristics  of  a  myelitis  of  the  anterior  horns 
are  the  flaccid  motor  pandysis,  \\\mA\  always  precedes  the  atrophy  by 
a  distinct  interval,  and  which  is  not  ne«'essiu'ily  projjortiouate  to  the 
ati*ophy ;  the  altered  elet*tn<al  reactions;  the  infrequent  and  tempo- 
rary' implication  of  the  nuclei  of  tlie  cranial  nerves ;  the  loss  of  the 
tendon*reflex  j  the  absence  of  cerebral,  sensory,  vt^ical,  or  rectal 
symptoms^  exeejJt  temporarily  at  tlie  onai't.  The  initial  fever  may 
render  a  diagnosis  impossible  at  Hrst  frmii  the  acutely  febrile  affec- 
tions of  other  origin. 

The  acute  and  suliaeute  forms  are  tu  lie  differentiakd  from — 

Acute  exanthemata ; 

Meningitis,  traumatic,  from  ear  tlisease,  or  ccrebro-spioal ; 

ileningo-encephalitis  of  children ; 

Neuritis,  simple  or  multiple; 

Spinal  hemorrhage; 

Transverse  or  diffuse  myelitis; 
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Acute  ascending  paralysis; 
Lead-palsy ; 

Progressive  muscular  atrophy; 
Joint-atrophies ; 
Amyotrophic  lateral  sclerosis ; 
Hysteria. 
In  meningitis,  traumatic,  cerebro-spiual,  or  from  ear-disease,  the 
mental  disturbance  is  much  more  marked  and  of  longer  duration  ; 
the  cranial  nerves  may  be  seriously  implicated,  the  sensory  as  well 
as  the  motor,  which  never  happens  in  anterior  myelitis;   there  is 
usually,  also,  the  retraction  of  the  head  characteristic  of  meningitis  ; 
and  the  paralysis  is  almost  invariably  hemipl^c  in  distribution, 
whilst  hemiplegia  is  extremely  infrequent  in  myelitis  of  the  anterior 
horn ;  and  this  hemiplegic  paralysis  is  seldom  succeeded  by  atrophy, 
except  very  gradually  or  from  years  of  disuse. 

In  infantile  meningo-encephalitis  the  acute  and  short  fever  of 
the  onset,  succeeded  immediately  by  a  paralysis,  might  lead  to  con- 
fusion were  it  not  tliat,  as  in  the  forms  of  meningitis  just  described, 
the  paralysis  is  invariably  hemiplegic  and  without  atrophy  qaickly 
supervening. 

The  ordinary  neuritis  of  a  mixed  nerve,  causing  considerable  and 
continuous  pain,  oedema,  hot  and  glossy  skin,  cannot  he  confounded 
with  anterior  myelitis.  Chronic  neuritis  is  distinguishable  by  the 
disproportion  between  the  pain,  on  the  one  hand,  and  the  paral- 
ysis and  atrophy  on  the  other ;  often,  too,  by  the  fact  that  it  is  con- 
fined to  one  nerve-trunk  or  one  branch  of  the  nerve-trunk. 

In  multiple  neuritis  difierentiatiou  is  made  easy  by  the  infectious 
history,  in  some  cases  the  malarious  neighborhood,  the  continuous 
burning-pains  in  both  lower  extremities,  the  steady  progress  within 
a  week  or  two  of  the  bilateral  paralysis  and  atrophy,  at  the  same 
time  that  the  painful  symptoms  persist. 

Spinal  hemorrhage  is  usually  attended  by  more  or  less  persistent 
anaesthesia,  often  by  marked  vesical  and  rectal  symptoms,  and  some- 
times by  bedsores.  Should,  however,  a  hemorrhage  be  exactly  lim- 
ited to  the  anterior  horn,  the  differential  diagnosis  might  be  difficult. 
Transverse  or  diffuse  myelitis  is  indicated  by  such  entirely  distinct 
symptoms  as  marked  sensory  and  motor  paralysis,  paralysis  of 
bladder  and  rectum,  girdle-sensation,  and  bedsores. 

In  acute  ascending  paralysis  the  rapid  ascension  of  the  paralysis 
from  the  lower  to  the  upper  limbs,  then  to  the  cranial  nerves,  and 
the  usually  fatal  termination,  are  in  marked  contrast  to  the  more 
gradual  poliomyelitic  paralysis,  which  is  seldom  fatal,  and  which  is, 
therefore,  usually  followed  by  atrophy  and  the  characteristic  electrical 
changes. 

In  lead-palsy  the  exposure  to  lead,  the  characteristic  line  on  the 
gums,  the  preceding  intestinal  troubles,  and  the  characteristic  "  wrist- 
drop," will  make  the  diagnosis  easy. 

In  progressive  muscular  atrophy  the  atrophy  precedes  the  paralysis, 
and  the  paralysis  is  always  closely  proportionate  to  the  atrophy ; 
moreover,  there  is  a  much  more  chronic  course  than  in  myelitis  of 
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aiiv  ; 


Hte  auterior  horu.  Still,  progressive  muscular  atrophy  and  chroiitc 
^^yelitis  of  the  anterior  horo  are  closely  allied  diseases.  It  was 
*^rmerly  thought  that  the  distiuction  was  that  in  the  former  the 
^tiior  cells  of  the  aotcTior  horns  wei^  primarily  affected,  whilst  in 
^tte  latter  it  was  the  trophic  cells  ;  liut  this  view  has  tacitly  mergal 
Hito  the  more  rational  one  that  wheo  groups  of  cells  are  diseased 
^■oups  of  muscles  are  atfected,  whilst  a  !<«ioa  of  single  cells  causes 
Wuiptoms  in  individual  muscular  tibril-s,  espeiually  when  the  cellular 
alterations  are  chronic. 

tin  amyotrophic  lateral  sclerosis  the  paralysis  and  the  atrophy  are 
rays  accompanied  by  contractions  and  exaggerated  reflexes,  which 
f  seldom  present  in  myelitis  of  the  anterior  horn. 
It  is  only  necessary  to  call  attentioo  to  the  possibility  of  hysteria 
simulating  a  myelitis  of  the  anterior  horu,  because  the  lack  of  the 
atrophy,  the  electrical  alterations,  and  an  unimpaired  tendon -reflex 
will  demonstrate  that  there  is  no  disease  of  the  anterior  horn,  eveu 
[)ugh   there  may  be  some  doubt  as  to  the  existence  of  a  motor 

lysis. 
Tkbatment,     The  objects  of  treatment  should  be — 
1,  To  arrest  fever  and  control  other  reflex  disturbances,  if  there  he 
' ;    2-  Possibly  to  affect  the  cellular  process  in  the  auterior  horn  ; 
3,  To  affect  the  degenerating  or  degeneratetl  nerve  and  muscle. 

The  febrile  disturbauce  is  seldom  sufficient  to  re<|uire  any  active 
treatment ;  hut  if  it  should  be,  it  can  readily  be  controlled  by  cold 

fmging  or  the  cold  pack,  with  or  without  antipyrin.  The  dose  of 
8  drug  should  vary  for  children  from  gr,  j-v,  once  to  thrice  daily, 
a  little  sweetened  water.  The  other  reflex  disturbances  should  be 
treated  hy  these  same  agents,  and,  if  these  are  not  adequate,  also  by 
the  bromides  and  some  mild  opiate.  In  children  the  bromide  of 
sodium  is  preferable,  because  it  has  the  least  tendency  to  upset  the 
stomach.  The  dose  shoidd  be  from  gr.  v-xx,  once  to  thrice  daily. 
It  can  readily  be  given  in  simple  solution  in  a  teaspoon ful  or  two  of 
water.  Should  pain,  as  is  very  aeldonj  the  case,  be  so  pronounced 
as  to  rerjuire  an  opiate,  the  l^est  combination  is  that  of  the  sulphate 
of  morphia  with  atropia,  sucfi  as  is  usually  made  in  the  hypoderraic 
tabletB  of  many  of  our  large  drug-firms.    The  dose  in  children  should 

fy,  according  to  the  age,  from  atropia  gr.  ^\^  and  raorph.  sulph. 
^  to  atropia  gr.  -j^  and  morph.  sulph.  gr,  ^.  This  had  best 
used  hypodcrmically* 

Id  the  acute  or  subacute  eases  sinapisms  may  be  applied  to  the 
spinal  cord  at  the  ouset  of  the  disease.  In  chronic  cases  a  good 
effect  will  sometimes  be  obtained  from  the  use  of  an  ice-bag  applied 
to  the  spinal  column  for  ten  mimites  daily.  This  ice-bag  can  be 
^ude  at  home  of  a  piece  of  oil-silk,  and  should  be  long  enough  to 
H|lch  from  the  nai>e  of  the  neci'k  to  the  lumbar  vertehne,  and  about 
OToad  enough  to  cover  the  vertebral  column.  It  must  l)e  tillwl  with 
finely  chopped  ice.  Should  it  pnxiucje  chilliness,  it  shDul<l  l)e  imme- 
diately removed  ;  aod  should  this  chilliness  not  disap|war  with  its 
ther  use,  it  should  be  discontinued,  I  have  considerable  faith  in 
!  use  of  ergot  in  all  cases.     Its  undoubted  efficacy  is  proliably  due 
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to  Its  action  upon  the  dilated  capillaries.  The  fluid  extract  should  lie 
used  if  it  doe?  uot  disagree  witli  the  stomach,  and  the  doses  sliould 
vary  from  tri^x-xxx  three  times  daily  for  cliildren.  to  oj— 5ss  three 
times  daily  for  adults.  Its  use  should  be  pemisted  in  for  five  or  six 
weeks.  Should  the  fluid  extract  nauseate  the  jmtient,  ergotine  may 
lie  substituted,  tlie  dose  varying  from  gr.  ^J,  thrice  daily,  for  adults. 
The  iodide  of  potash  is  a  timc^honored  drug  that  seems  to  ba^ 
met  with  tlie  approval  of  altjiost  all  the  writers  for  this  di 
and  I  am  myself  inclined  to  affirui  its  effieieucy,  more  e8j>ec5any 
in  the  subacute  or  clironic  stage.  Moderate  doses  only  sliould  Ije 
giveu,  from  gr.  ij  three  times  daily  in  a  child,  to  gr.  x-xv  id  the 
adult.  It  should  always  be  administered,  to  avoid  the  acne  and  the 
stomachic  disturbances,  in  plenty  of  water,  say  in  a  wineglassful  for 
a  child  and  in  a  full  tumbler  for  an  adult ;  or,  better  still,  for  the 
latter^  in  a  glaas  of  Vichy  or  the  Bohemian  Giesshnebler.  I  am  a 
great  believer  in  the  nse  of  quinine  in  all  acute  or  subacute  affec- 
tions of  the  anterior  horn.  It  may  l>e  given  in  two  ways,  viz.,  in 
one  or  two  gix>d-si;;ed  doses,  or  continuously  in  tonic  doses.  In  all 
acute  eases  I  should  strenuously  advise  one  or  two  full  doses  as  soon 
as  tlic  disease  is  recognized.  In  children,  according  to  the  age,  gr  j-v 
will  suffice,  given  at  bedtime.  In  adults,  gr*  v~xv  should  be  giveo 
in  one  dose  at  lx?dtime.  Tliese  doses  sliould,  of  course,  l>e  larger 
with  individuals  who  have  Ijeen  ac*costomed  to  taking  quinine,  or 
with  those  living  in  very  malarious  districts.  The  dose  may  be 
rejieated  for  one  or  two  nights,  if  necessary.  To  lessen  the  poeai- 
biiity  of  oinchonism  and  iViiiher  to  control  the  reflex  disturlmnces,  it 
will  be  found  highly  useful  to  combine  with  the  quinine,  thus  given 
at  bedtime,  a  full  dose  of  the  Ijromidc  of  smlium  or  potassium,  gr,  v— 
XXX,  according  to  age.  The  quinine  can  be  administered  in  capsules 
freshly  prepared  by  a  druggist,  in  the  soft  capsules  which  have 
lately  come  into  vogue,  or  the  tablet  triturate.  For  ehildi-en  a  very 
pleasant  mode  of  administration  is  by  means  of  the  ('ho<x>lates  of 
tannate  of  quinine,  of  which  the  dose,  however,  should  be  double 
that  of  the  sulpliate. 

The  agents  capable  of  attecting  t!ie  degenerating  or  degenerateil 
nerve  and  muscle  are  galvanism,  faradism,  massage,  and  gymnastic 
exercises.  Galvanism  and  faradism  should  Ije  employed  as  soon  as 
the  reflex  disturbances  have  passnl  away.  The  galvanic  current 
should  be  applied  at  least  three  times  a  week  to  the  spinal  column, 
and  also  to  the  rierve-trnnksand  nerve- filaments  of  the  muscles  (pp. 
112-123  et  Hctj.),  The  current  should  pass  for  three  to  Ave  minutes, 
and  should  vary  in  strength  from  three  milliamfi^res  for  a  little  child 
to  ten  or  twenty  or  even  more  for  an  adult.  Faradism  should  be 
applied  to  the  aflected  nerve-trunk  and  to  the  muscles  themselves  in 
sufficient  strength  to  cause  a  general  contraction  unless  the  reaction 
to  faradism  is  so  diminished  as  to  require  too  painful  a  current. 
Massage  ]>roperly  performwl  may  be  uscmI  with  great  advantage  in 
the  latter  stage  of  tiie  disease,  and  should  not  be  begun  until  the  de- 
generative process  has  rcaclie<:l  its  limit  When  the  treatment  of  the 
aflected  muscle  has  become  useless,  it  may  often  be  well  to  aacertain 
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^ whether  gjrmiiastlc  exercises  cannot  increase  the  strength  of  surroond- 

muBC^Si  in  the  hope  that  the  latter  may  be  sufficiently  developed 

I  etmigth  to  compensate  the  atrophied  ones,  or  whether  some  device 

'  operation  of  the  orthopaedic  surgeon  may  not  relieve  the  deformity. 


LANDRYS   PARALYSIS. 

Acute  ascending  paralysis. 
^hh  is  a  forra  of  jmralysis  which  was  described  by  Landry  in 
1859,  and  it  is  characterized  by  motor,  or  almost  entirely  motor 
tfkaralyBis  of  the  lower  extremities,  then  of  the  trunk,  then  of  the 
Topper  extremities,  and  then  of  the  ncM'k  and  face.  The  disease  runs 
Its  course  in  the  fatal  cases  in  a  period  extending  over  a  week  or  two, 
oocsifiionaliy  in  a  few  days,  or  even  more  quickly.  The  paralysis  is 
a  flaccid  one,  usually  attetided  by  muscular  atrophy,  and  generally 
without  alteration  in  the  elef^trical  reaction  of  the  nerve  and  muscle. 
There  is  usually,  as  has  been  said,  no  impairment  of  sensation,  but 
uocasioDally  there  is  some  slight  loss  of  the  sense  of  touch  and  mus* 
calar  sense.  There  is  seldom  any  fl^brile  reaction,  although  some 
cades  have  been  reported  in  which  the  tem|)eraturG  has  risen  to  101^ 
and  103°.  The  bladder  and  the  rectum  are  not  affected.  Occasion- 
ally there  is  a  slight  cedema  of  the  feet ^  profuse  perspiration,  albumi- 
nuria^ or  swelling  of  the  pancreas.  Most  cases  terminate  fatally 
[because  of  the  extension  of  the  disease  upward  into  the  me<^lulla  oIj- 
jlongata,  causing  death  by  fnilure  of  respiration  or  deglutition,  with 
I  all  the  symptoms  of  ordinary  bulbar  paralysis.  Some  cases,  how- 
ever, are  said  to  have  ret'overed,  and  two  noticeable  instances 
have  been  reported  by  Rendti  and  Schwarz,  In  liendu's  case  the 
diflease  ci:>ntinued  to  extend  for  eleven  days,  when  the  patient  was 
matly  eml>arra^sed  in  eating  and  breathing.  On  the  thirteenth  day, 
^bowiever,  he  began  to  improve;  by  the  thirty-first  day  he  was  able 
to  get  out  of  bed,  and  on  the  sixty-first  day  he  left  the  hospital. 
In  Schwarz's  case  the  disease  reached  its  acme  in  about  three  weeks; 
an  improvement  l:>egan  about  the  fortieth  day,  but  the  [mtient  was 
not  able  to  get  out  of  bed  in  nearly  six  months  ;  for  three  years 
afterward,  however,  the  lower  limbs  remained  weak.  I  have  seen 
recovery  in  two  cases  of  apparent  Landry's  dtswise,  the  recovery 
being  complete  in  each  case  and  commencing  tliree  and  six  weeks  re- 
s{>ectively  after  the  onset  of  the  disease.  Fibrillary  contractions 
are  sometime  observed. 

The  pathology  of  Landry's  disease  is  somewhat  of  a  mystery.  Of 
late  yeai^s  the  doctrine  of  its  \mng  eittier  acute  myelitis  or  acute 
multiph^  neuritis,  generally  the  latter,  sometimes  tlic  former,  has 
been  steadily  growing.  Thus  Ross  has  analyzed  93  cases,  and  has 
reached  the  conclusion  that  they  were  all  due  to  multiple  neurit  is , 
whether  they  were  acnte,  subacutrs  or  chronic.  Nauwerek  and  Barth, 
Eisenlohr,  Centaoni.  and  others  have  reported  cases  confirmatory  of 
this  opinion  ;  in  addition,  Centanni  has  detecte<l  a  |)eculiar  bacillus 
in  the  endo-neural  lyraph-s{>aw  of  almost  all  the  peripheral  nerves, 
although  Lewis  failed  to  discover  any  bacilli  in  the  inoculation  whicli 


he  made  from  a  fatal  case.  Pit  res  and  Vailkrd  found  the  gray 
matter  of  the  spinal  oord  perfectly  normal  and  few  alterations  in 
the  spinal  nerve*roots,  i>nt  alt  the  perijilieral  nerves  were  affected  to 
Mich  a  grave  extent  that  the  myelin  had  ahiiost  entirely  disiippear«l, 
tlie  axis-eyliuder  being  absent  in  many  fibres  in  which  nothing  re- 
mained but  an  empty  sheath  of  Schwann.  The  protoplasmic  miclei 
of  the  tibres  were  generally  unclianged,  however,  and  there  were 
none  of  the  active  changes  observed  in  the  ordinary  secondary  or 
Wallerian  degeneration.  Iwanow  fonnd  marke^l  pathological  altera- 
tions in  tlie  cord  in  two  cases,  Them^  were  limited  to  the  r^ion 
surrounding  the  central  canal,  with  extension  into  the  anterior  horn, 
and  consisted  of  an  exudation  of  lymphoid  botlies  into  the  tissues, 
as  well  as  of  a  fibrin  ens  exudate  around  the  vessels  and  nerve-fibres, 
Ttiere  was  also  some  Impairment  of  the  nerve-fibres  and  nerve-«^lls, 
and  in  places  around  the  vessels  some  cedema,  but  no  bacteria.  Lock- 
hart  Clarke,  Baumgarten,  and  Eisenlohr  found  similar  conditions. 
Joffroy  and  Achai-d  have  also  found  multiple  neuritis,  but  obliterating 
arteritis  with  it,  and  they  belie%'e  that  the  neuritis  was  a  complica- 
tion or  a  secondary  process.  Sinkler  has  recently  reported  a  case  of 
apparent  Landry's  paralysis,  in  which  death  occurred  twelve  days 
after  the  onset,  and  i  n  which  there  was  shown  to  be  an  acute  transverse 
myelitis.  Besides  these  wises  in  which  the  marked  evidences  of  dis- 
ease of  the  spinal  c*ord  and  periplieral  nerve  have  been  found,  many 
others  have  been  reported  in  wiiich  the^e  structures  were  found  to  be 
}>erfectly  normal.  It  is,  therefore,  probable  that  Landry's  paralysis 
is  due  to  acute  changes  in  the  cord  and  peripheral  nerves  from  the 
action  of  some  micro-organism  as  yet  undiscovered^  or  else  that  it  is 
an  acute  myelitis  or  an  acute  mnltiple  neuritis,  cither  idiopathic  or  of 
bacterial  origin.  The  fact  that  the  ele<.*triail  excitability  of  nerve 
and  muscle  is  not  impaired  for  two  or  three  weeks  need  not  exclude 
diseases  of  the  anterioi'  horns  or  mnltiple  neuritis,  for  Immermann 
observed  a  case  of  poliomyelitis  that  lasted  fourteen  days,  in  which 
the  autopsy  confirmed  the  diagnosis,  yet  the  electrical  reactions  were 
normal ;  and  Schwa rz  speaks  of  a  marked  multiple  neuritis  in  which 
the  electrical  reactions  wem  normal  until  the  third  week,  when  a 
marked  reaction  of  degeneration  ensued* 

The  causes  cjf  Landry ^s  disease  are  exix)snre  and  the  preilisijosiug 
effect  of  such  diseases  as  smallj>ox,  diphtheria,  and  typhoid  ;  it  cxxjurs 
more  frequently  in  male  than  in  female,  and  mainly  l^etween  twenty 
and  forty  years  of  age,  but  it  has  nevertheless  been  observed  in  chil- 
dren and  old  persons. 

The  diagnosis  is  from  myelitis,  poliomyelitis  anterior,  neuritis, 
and  paralytic  mbies.  It  must  be  confessed  that  this  diagnosis  is  a 
matter  of  considerable  difficulty  in  the  acute  cases.  tSo  far  as  we  know 
to-day,  however^  Landry's  paralysis  commences  in  the  lower  extremi- 
ties, then  implicates  the  trunk,  the  upper  extremities,  finally  extends 
to  the  medulla^  is  usually  entirely  motor,  the  sensory  symptHms  lieing 
either  entirely  lacking  or  slight,  the  electrical  reactions  also  lacking 
or  slight,  and  the  bladder  and  rectum  unaffecrtcd,  whilst  muscular 
atrophy  is  either  absent  or  is  observed  only  in  those  cases  which  have 


unusually  long  doratioo.     This  group  of  symptoras  will  serve  to 

stinguish  the  diseajse  from  those  others  which  have  heen  euuiuer- 

Lted*     It  may  be,  however,  that  there  are  acute  forms  of  rayelitis, 

yelitis  of  the  anterior  horng,  and  multiple  neuritis,  in  which  the 

symptoms  are  identical  with  those  of  Landry's  paralysis;  and  if  this 

should  prove  to  be  true,  the  special  designation  of  the  malady  will 

paas  out  of  use.     Until  such  time,  however,  it  is  well  to  preserve  the 

name.     From   paralytic  rabies  the  diagnosis  c^ii    I>e  made  by  the 

history  of  the  bite  of  an  animal,  perhaps  by  mental  symptoms  which 

may  be  present,  or  by  knowledge  of  the  patient  having  been  imx^u- 

kted    bv    tlie    Pasteur    method,     (Cliapter   on    **  Hydrophobia,    or 

The  prognosis  of*  Landry's  disease  is  very  grave,  as  most  eases 
teroiinatc  fatally,  and  it  is  exceptional  for  one  to  recover. 

The  treatment  should  l)e  by  means  of  the  same  methods  that  are 
employed   in  any  acute  affliction  of  the  cord  or  peripheml  nerves, 
viz.,  absolute  rest,  ergot,  iodide  of  potash,  and  sulphate  of  quinine. 
The  [jatient  should  Iwput  to  f>ed  and  not  allowed  to  rise  for  any  pur- 
pose whatsoever.      All  noises  should  lie  excluded,  and  all  persons 
kept  from  the  sick-room  except  such  as  may  be  necessary  to  minister 
to  the  |iatient's  wants.     Ergot  sliou!<l  l)e  administered  in  tlie  form  of 
fluid  extract,  one  to  two  drachms  three  or  four  times  a  day,  or 
inrotine  (gr.  ij-v  three  or  four  times  daily)  in  case  the  fluid  extract 
hould  disagree  with  the  patient's  stomach.     Iodide  of  potash  should 
be  given  in  doses  of  ten  to  twenty  grains  three  times  daily,  and  should 
be  well  diluted  in  a  half-tumbler  of  water.     Belladonna  should  lje 
iven  in  the  form  of  the  fluid  extract^  one  or  two  minima  once  or 
a  day.    The  sulphate  of  quinine  should  be  administered  in  tonic 
♦  two  grains  three  or  fom-  times  a  day.     Should  the  case  not 
terminate  fatally,  the  treatment  should  l>e  that  of  multiple  neuritis 
or  myelitis ;  for  which  the  reader  must  turn  to  the  chapters  upon  these 
two  Bubjects. 

SFIKAL  HBMORRHAGE, 


HiBmato-myelia*     Spinal   raenin- 


ISytionyms  :  H^ma torrhach  is. 
geal  hemorrhage. 
Extravasations  of  blooil  may  occur  between  the  dura  mater  and  the 
•raebnotd,  in  the  suklural  space,  between  the  dura  mater  and  the 
bones,  between  the  arachnoid  and  the  pia  mater,  or  into  the  sul)- 
stance  of  the  cord.  The  extra-dural  hemorrhage  is  the  most  frequent, 
that  into  the  c*ord  exc^etxlingly  rare.  Spinal  or  meningeal  hemorrhage 
may  occur  at  all  ages,  and  the  most  frequent  cause  is  trauma,  although 
severe  and  prolonged  muscular  exertion  may  induce  it,  and  one  of 
the  worst  cases  I  have  ever  seen  was  in  an  individual  who  had  won 
ithe  prize  in  an  eight  day  go-as-you*plcase  walk  ;  whilst  both  varie- 
are  occasionally  observed  in  many  hemorrhagic  diseases,  such  as 
purpura,  smallpox,  yellow  fever»  and  typhoid.  Aneurism  is  a  rare 
ause,  Tlie  main  syuq>tom  in  meningeal  hemorrixage  is  usually  a 
l^violent  pain  in  the  region  corresponding  to  the  hemorrhage,  and  radi- 
Bg  thence  upwanl  aud  downward  ;  but  this  is  not  marked  in  spinal 
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extra vasatiou.  It  is  iiiiiifx^assarv  to  go  into  the  different  symptomi 
at  the  (Htlerent  levels  of  the  ooiil,  for  these  i-ao  tx-st  Ije  studied  id  the 
table  upon  p.  82  ;  but  mustnilar  spasm  is  a  marked  symptom  io  the 
meningeal  forms,  (x?casionally  eausing  as  general  symptoms  as  those 
observed  in  tetanus,  although  the  convulsive  movements  are  usually 
loralize*!. 

The  prognosis  is  very  grave^  and  death  will  usually  ensue  in  a  few 
hours  unless  a  surgical  oi^eration  is  done,  although  cases  have  been 
reeonled  iu  which  the  symptoms  have  decreased,  the  patient  has 
passed  through  a  period  of  IwaliKc^i  meningitis^  and  recovered.  The 
diagnosis  is  to  lie  made  by  the  suddenness  and  fixxil  Implication  of 
the  symptoms  and  the  marked  pain  in  meningeal  hemorrhage  ;  and 
in  hemorrhage  into  the  substance  of  the  cord  by  the  quick  onset, 
although  the  recognition  of  the  latter  variety  is  very  diflbcult^  if  not 
impossible,  which  makes  it  doubly  fortunate  that  it  so  very^  seldom  oc- 
curs. It  h  to  be  distinguished  from  meningitis,  myelitis,  tetanus,  and 
strychnine-poisoning.  Meningitis  is  much  more  gradual  in  its 
onset.  Myelitis  has  no  such  sharp  pains,  and  the  symptoms  of  irri- 
tation are  not  so  marked.  In  tetanus  there  will  l>e  trismus,  and  the 
onset  will  not  be  so  sudden  or  the  pain  so  severe.  In  strychnine- 
poisoning  the  paroxysms  are  much  more  extensive.  The  treatment 
should  consist  of  absolute  rest,  venesection  in  robust  individuals,  or 
leet^hes  or  wet-cupping  in  those  in  whom  venesection  would  not  be 
justifiable,  ice  to  the  spine,  ergot  or  ergot ine^  saline  cathartii*s,  and 
analgesics.  The  patient  should  be  made  to  lie  absolutely  quiet  on  a 
water- or  an  air-bed,  the  1k>wc1s  shouhl  Ije  moved  by  an  enema  and  the 
bladder  emptied  by  a  soft  ciithetcr.  The  patient  should  lie  upon  the 
face  or  the  side,  so  as  to  keep  the  spine  high.  Ice  should  Ije  applied 
throughout  the  length  of  the  spinal  column  by  means  of  cracked  ice 
put  into  a  rubber  bag  or  into  a  home-made  bag  of  oil-silk.  Tlie  fluid 
extract  of  ergot  should  be  freely  used  in  doses  of  a  drachm  every  two 
or  three  hours  for  the  first  twenty-four  hours,  and  after  that  iu  lesser 
doses.  If  meningitis  results,  it  should  be  treated  in  the  same  manner. 
If  the  symptoms  progress  rapidly,  the  vertehrtc  should  be  removed, 
provided  the  patient's  strength  ia  good,  and  the  clot  removed. 


DIVERS   PAEALYSIS,  OR  CAISSON  DISEASE. 


I 


History.  Attention  was  first  called  to  this  malady  by  Uamel, 
in  1820,  later  by  Colkdou  in  1826,  by  Triger  in  1848,'  and  by  Ba- 
rclla  in  18fJL  Since  that  time  there  have  lx»en  a  number  of  articles 
upon  the  subject.  The  best  writings  have  beeu  those  of  Smith  and 
Van  Rennselaer. 

Clinical  History.  The  onset  of  the  paralysis  is  generally 
sudden  and  aecom^Minied  by  giddiness,  headache,  weakness,  and 
nausea,  occasionally  with  extreme  pain  in  the  trunk  or  legs,  and 
sometimes  transiently  in  the  abdomen,  together  with  vomiting.  In 
some  cases  these  are  all  the  symptoras»  but  in  most  the  lower  extremi- 
ties ai*e  usually  paralyzed,  together  with  the  bladder  and  rectum.  The 
upper  extremities  are  seldom  or  never  involved.     The  paralysis  is 
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>tor,  although  thert^  is  often  au  impairment  of  sensatiou.     In  some 
instances  there  are  swell ing,  beat,  and  discDloration  of  the  tissues, 
(ionally  suppuration.     The  skin   is  cx)ol,  of  a  leaden  hue,  and 
there  IS  oflfc»u  cold  and  profuse  sweat.     The  teraperatui-e  is  generally 
.noritial*    Transient  attacks  occur,  characterized  by  headache,  vertigo, 
;>ab1e  vision,  incoherent  speech,  octiisionally  coma  ;  but  all  these  are 
eniporary,  unlc&^  the  coma  foreruns  death.     Death  may  oc^cur  very 
nddenly,  the  patients  may  recover,  or   the  condition   miiy  bec*ome 
lironic, 
CArsATlOK.    There  are  three  theories  as  to  the  causation  of  caisson 
naraelv — that  it  is  due  to  exbaustion  and  cohl  :  that  it  is 
lused  by  the  evolution  of  gase^  ;  or  that  it  is  the  result  of  congestion. 
The  objection  to  the  theory  of  exhaustion  and  cold  is  that  the  atraos* 
ric  variations  of  many  climates^  especially  thut  of  many  parts  of 
^Tnited  States,  do  not  produce  a  similar  disease.     The  theory  of 
ie  evolution  of  gas  is  twofold.     Bouchard  maintains,  for  instance, 
at  the  gas  which  is  always  normally  present  in  the  intestines  is 
led  by  the  increase*!  ai r-pi'essiire  of  the  diverts  apparatus,  so 
at  its  volume  varies  inversely  to  the  intensity  of  the  compression 
— /.  €,,  the  vohiraeof  the  abdomen  will  bemmie  one- fourth  if  the  pres- 
(II re  is  four  atmospheres,  and  the  alxlomiual  wall  will  be  c^jm pressed 
igaiost  the  vertebnc.     In  the  compression  of  this  abdominal  wall,  as 
by  a  vaciuim  in  going  into  the  diver's  ap|iaratus,  the  blood  accumu- 
lates from  all  other  parts  of  the  b(K]y  into  tiic  abdomen,  pnxlucing 
in  these  other  parts  a  great  anfemia,  and  iu  the  alHlominal  organs  a  cor- 
responding hypenemia.     In  going  out  of  the  diver's  apparatus  the 
normal  atmospheric  pressure  reverses  this  proi:«ss,  aud  hence  occur 
the  i»eculrar  puthological  ap|)earance.s  of  divers'  paralysis.     The  ob- 
jelioDS  to  this  theory  are  that  the  symptom  of  alxlominal  distention 
IS  not  been  observed, and  that  liemorrbages  wliieb  would  immediately 
Pi^ult  on  tbe  revei-sal  of  the  atmospheric  pressure  are  infrequent. 
The  other  gaseous  theiu'v  is  that  there  is  an  abnormal  formation  of 
ill  the  blo<:Kl.     It  has  not,  however,  bi^n  shown  by  tlie  ex  peri - 
ents  in  support  of  this  idea  that  tbe  conditions  to  which  divers  are 
objected  are  exactly  the  same  as  those  to  which  the  animals  cxpcri- 
^mented  on  have  had  to  submit.    Bert,  for  instance,  plaeeil  his  animals 
under  a  pressure  of   from  six  to  nine  atmospheres,  whereas  Van 
Rensselaer  states  that  workmen  iu   the  United  States  have   never 
been  in  a  pressure  as  high    as  five  atmospheres,     Bert,  too,  sud- 
denly withdrew  his  atmospheric  pressure,  wlierens  the  w-orkmen  in 
^jtiiis  country  have  the  pressure  gradually  reduce<l  during  a  [>eritMl 
^bf  three  to  eight  minutes  or  more,  and  death  has  weurred  after  a  pres- 
^■Mire  of  two  atmospheres*     Nor  has  any  air  been  found  iu  the  blood- 
^pressels  of  any  of  the  sixteen  men  on  w^hom  autopsies  have  l>een  made 
in   this   country.     The  theory  of  congestion  lias  involveti   several 
factors  :  First,  that  there  was  a  congestion  wnth  black  blood  ;  second, 
that  the  congestion  w^as  follow*ed  by  hemorrhage ;  thiixl,  that  it  was 
^IbHowed    by   acute    revulsive    anemia ;    fourth,    that    comparative 
sis  succeeded  it.     Analysis  of  the  l>lood  of  i>eople  who  have  been 
[ibmitted  to  different  degrees  of  atmospheric  pressure  varying  from 
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one  to  ten  atmospheres  btu?  sliowu,  however,  that  nitrogen  h  the  oolr 
gas  that  increases  markedly  in  the  blood  duriug  the  increased  pres- 
sure, that  oxygen  increases  very  slowly,  tliat  ctirbonic  acid  gas  de- 
creases very  taitlily,  and  that  even  up  to  ten  atmospheres  tlie  change 
is  so  trifling  as  not  to  be  sufficient  to  account  for  the  h^sions  obaen^ed  ; 
and  tliese  facts  are  fatal  to  the  theory  of  the  black  blood  aa  it  iro- 
plies  a  deprivation  of  oxygen »  as  well  as  tbat  this  deoxygeni^ied 
blood,  joiutly  with  the  congestion,  is  the  cause  of  the  lesions.  The 
theory  of  a  cougestion  foHowed  by  tlie  evolution  of  gas  is  faulty, 
because,  as  we  have  already  seen,  there  is  no  proof  that  gas  is 
evolved.  The  theory  of  congestion  followed  by  hemorrhage  is  opeo 
to  the  same  criticism*  The  theory  that  congest ron  la  followed  by 
acute  revulsive  anneraia  is  met  hy  the  fact  that  the  spinal  cord  is 
almost  invarial)ly  congested.  Of  alt  the  theories,  therefore,  the  only 
one  left  is  that  tliere  is  congestion  followed  by  comparative  stasis. 
It  has  been  sliown  that  a  sudden  cessation  of  circulation  will  cause 
as  sudden  paralysis.  Herter  jjassed  a  curved  needle  through  the  ab- 
dominal wall  in  such  a  manner  as  to  include  the  atxlominal  aorta 
and  vena  cava,  a  strong  ligature  being  carried  on  this  needle  ;  and 
oompressifm  of  tbe  ablominal  vessels  by  tins  methml  prtiduoed  an 
instantaneous  paraplegia.  If  the  compression  was  relieved  in  less 
than  three-quarters  of  an  hour,  the  paralysis  rapidly  ceased ;  but 
if  it  was  continued  for  an  hour,  permanent  panilysis  was  induced. 
Whether  stasis,  however,  must  necessarily  coexist  with  this  condition 
has  not  been  proved,  nor  has  it  lieeu  shown  by  any  of  these  theories 
wdiy  the  dorsal  region  of  the  ord  should  be  the  j>articular  portion 
which  is  affected.  Preili spacing  causes  are  obesity,  old  age,  alcoholic 
excesses,  heart  and  kidney  disease,  or  lowered  vitality  of  the  body 
from  any  cause  whatsoever. 

Pathouxjy.  In  the  cases  of  sudden  dci\th  the  cord  has  apjiear- 
ances  of  sotlening,  and  occasionally  the  brain  is  congested^  or  both 
braiu  and  eoni  may  se<^m  nrvrmal.  In  those  cases  which  are  fatal 
within  a  week  or  two  after  the  onset  of  the  symptoms,  the  spinal 
coal  is  congested  or  soitened,  and  the  brain  is  also  hyperffimic.  There 
may  also  be  serous  effusions  into  the  spinal  canal  or  extravasations  of 
blood  uptm  the  dura.  In  the  more  chronic  eases,  lasting  several 
weeks  or  months,  similar  appearances  are  found  in  the  brain  and 
cord.  The  other  internal  organs  are  also  usually  found  congested. 
Microse^jpi rally  the  lesions  are  most  marked  in  the  lower  dorsal  i*egion, 
greatest  in  the  white  matter  rather  than  in  the  gray,  and  either  of  a 
degenerative  nature  or  due  to  a  pai-enchyraatous  myelitis.  The 
greatest  disease  is  in  the  posterior  columns  and  the  adjacent  portion 
of  the  lateral  columns.  If  tlie  cases  last  long  enough »  the  usual  sec- 
ondary degenerations  are  found  upward  in  the  columns  of  Goll  and 
the  direct  cerebellar  tract,  and  descending  in  the  pyramidal  tract. 
Hemorrhages  are  not  found  except  upon  the  dura  mater. 

Proc^nosis.  This  is  good,  as  a  rule.  The  slighter  attacks  last 
from  a  few  hours  to  about  a  week.  Paralysis  may  continue  for  hours 
or  weeks.     The  fatal  c-ases  are  usually  severe  from  the  onset 
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D1AONO6I8.     The  diagoosis  is  very  Kimple,  and  eoosists  simply  of 
knowled^  of  the  maoner  in  which  the  paralysii?  occurred. 
Treatment.     Tlie  treatment  of  divers'  paralysis  should  be  that 
of  an  acute  myeUtis  (page  225).     Prevention,   however,   if  it  eao 
:  aecured^  would  be  the  most  useful,  and  those  who  are  in  charge 
BODS  should   know   certain   facts  that  have   been   gaineil  by 
experience.      Thus,  long-coutinoetl  work   with  gradually  iucreased 
pressure  is  Dot  harmful.     New  workmen  should  therefore  he  gradu- 
ally habituated  to  their  work.    The  jjrossurc  should  uever  exceed  five 
tmospheres,  and  the  workmen  should  not  lie  allowed  to  work  over 
ix  hours  with  two  atmospheres,  four  hours  with  three  atmospheres, 
'  three  hours  with  four  atmospheres.    The  watch  should  l^e  short- 
et^rrespondingly  for  any  increase.     The  tem|jerature  of  the  air- 
>t'k  will  fall  very  rapidly  during  the  removal  of  the  pressure — as 
auch  as  seventeen  degrees  in  four  minutes.     This  can  l>e  avoided. 
[otoxicatiDg  liquors  must  l>e  forbitldeu.     Good  sleep,  food»  and  beds 
liould  be  given  to  the  men,  so  that  it  will  usually  be  found  l>est  to 
bouse  them  at  the  expense  of  the  construct  ion  company.      Gangs 
should  work  alternately  in  the  compressed  air  and  outside.     Corpu- 
lent  men  should  not  he  emphmd.     The  air-liK'ks  should  l>e  at  the 
^nop  of  the  shaft,  so  that  the  men   may  climb  in  the  compressed  air 
^Before  leaving  their  work,  or  there  sliould  be  an  elevator.    The  air  iu 
^Biie  caisson  should  be  pure.     Smith  suggests  a  rough  but  (he  thinks) 
^Ml  satisfactory  test  lor  the  purity  of  the  air,  <3(jnsisting  of  a  bottle  of 
^pfane- water,  through  which  the  air  is  passeil  by  an  ordinary  flexible- 
rubber  syringe,  when  au  excessive  amount  of  carlKiuic  acid  will  give 
the  water  a  milky  hue,  due  to  the  formation  of  the  carbonate  of  lime. 
Smith  also  recommends  that  the  following  rules  l>e  posted  up  in  some 
conspicuous  place : 

1.  Never  enter  the  caisson  with  an  empty  stomach. 

2,  Use  as  far  as  possible  a  meat  diet,  and  take  warm  coffee  freely. 
3-  Always  put  on  extra  clothing  on  coming  out,  and  avoid  expo- 

to  cold. 
4.   Exercise  as  little  as  possible  during  the  first  hour  after  coming 
tit,  and  lie  down  if  possible. 

5*  Use  intoxicating  liquoi-s  sparingly;  better  not  at  all 
Take  at  least  eight  hours  sleep  every  night. 

7.  See  that  the  Imwels  are  open  every  day. 

8.  Never  enter  the  caisson  if  at  all  sick. 

9.  Report  at  once  to  the  offict^  all  cases  of  illnese,  even  if  they  occur 
after  going  home. 


PRooREssnn:  muscular  atrophy. 

Sipioniffm:  Atrophic  museulaire  progressive.  Die  progressive 
tuskelatrophie*  Atrophia  museuloruin  progressiva.  Chronic  mus- 
clar dystrophy.     Myopathic  atrophy. 

Definition.  A  chronic  muscular  atrofihy  and  motor  paralysis 
sing  these  c ha raetcri sties  ;  The  paralysis  is  almost  always  ex- 

tly  proportionate  to  the  atrophy,  which  is  fibrillary,  aifects  sym- 
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metrical  muscles  bilatomlly,  and  ofteu  attacks  widely  separated 
muscles  sutx^icssively. 

History.  Our  definite  knowledge  of  this  subject  may  be  said  to 
date  from  the  y<mr  1850,  when  Aran  wrote  his  first  article,  although 
m oscular  wastings  had,  of  course,  beeti  observed  as  tar  back  as 
Hippocrates,  In  a  period  extending  from  1853  to  1856  Cru- 
veilhier  made  Ills  first  autopsit^,  explanatory,  as  he  thought,  of  the 

fathology,  but  whit^li  Imve  l>een  severely  criticised  in  ^ater  times, 
>uchenne  followetl,  in  1854,  with  a  clear-rut  description  of  the  disease 
in  his  famous  book.  Friedn^iefi  publishcnl  a  ponderous  and  extremely 
painstaking  tome  upon  the  subjeet  in  1873,  A  juvenile  form  of  the 
malady  was  descTiljetl  by  EH)  in  1884  ;  a  facial  type  of  infancy  by 
Liiudouzy  aud  D^j^'riuc  in  1885^  and  a  peroneal  form  in  1886,  simul- 
taneously by  ChaiT'ot  and  Marie  in  Frant^e  and  Tooth  in  England. 

Symi^oms.  In  all  ca*=^:^  the  nuiscular  atrophy  is  the  prominent 
feature  of  the  disease,  ami  the  paralysis  is  always  strictly  propor- 
tionate to  the  atrophy*  The  characteristics  of  the  atrophy  are  these: 
It  is  chronic;  it  affects  the  muscjle  fibre  by  fibre,  and  not  by  a 
sudden  implication  of  the  whole  muscle,  as  in  acute  myelitis  of  the 
anterior  born  ;  its  jvrogrcss  is  not  L^enerally  among  the  contiguous 
muflclf^s,  but  oflen  by  a  jump  over  widely  separates!  ones.  Any  of 
the  muscles  of  the  body  may  lie  affected.  As  we  shall  learn  further 
on»  there  are  cases  of  spinal  origin,  and  others  of  peripheral  causation. 
In  the  former  the  anterior  cornua  of  the  cord  and  the  motor  nuclei 
of  the  medulla  may  be  affec^ted  iu  the  same  case,  the  progress  of  the 
disease  l>eing  either  downwaixl  or  upwanl.  The  uuiscles  supplied 
by  the  cranial  nerves  would  then  Ijc  atfk^tcd,  togetlier  with  the  mus- 
cles of  tlic  trunk  anr!  extremities.  In  the  cases  of  j^^eripheral  origin, 
however,  the  muscles  of  tlie  trunk  aud  extremitic^s  are  the  cues 
main  ly  a  ffet^ted ,  t  he  facia  I  m  u  acles  be  i  u  g  i  m  p  1  i  cated  on  ly  in  c  h  i  I  dren, 
whilst  the  tongue  and  larynx  always  remain  intact  Through  mauy 
years  neurologists  have  dcmarcatetl  many  so-ciil led  ^*tyf>es'*  with  the 
idea  of  a<s(M'iating  them  with  (>ntliulogi**al  aud  prognostic  differences; 
but  no  notable  success  has  attended  these  attempts  until  within  a  few 
years.  It  is»  however,  justifiable  at  the  present  time  to  speak  of 
these  four  groups : 

1.  The  hand-type  ; 

2.  The  juvenile  type*  (Erb) ; 

3.  The  facial  type  of  infancy  (Landouzy  and  D^j6rine) ; 

4.  The  peroneal  ty\yQ  (Chaix^ot  arid  Marie,  and  Tooth), 
1.    The  haml'ti/pe.      In  this  the  onset  is  generally   in  the  right 

hand,  ocx^asionally  in  both  hands.  The  short  muscles  of  the  thumb 
and  the  ball  of  the  little  finger  are  generally  lirst  affected — the  so- 
called  t  h  en  a  r  a  n  d  h  y  pot  h  e  u  ar  em  i  n  e  nces .  1 1  i  s  u  su  a  Hbr  t  h  e  at  rophy 
to  l)egiu  in  the  abductor  pollicis  brevis,  and  then  Ix^  observable  iu 
the  upponeos  aud  adductor.  The  complete  atrophy  of  these  thumb- 
nHLscles  prcnluces  a  condition  to  which  the  name  has  been  given  of 
*' ape-hand''  (Affenhand).  (F'g-  I2d.)  At  about  the  same  time, 
sometimes  a  little  sooner,  sometimes  a  little  later,  the  interossei  are 
implicated,  as  is  to  be  seen  from  a  sinking  of  the  interosseus  spaces 
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'on  th*'  back  of  the  hand  and  from  iin  iucoraplete  extension  of  the 
terminal  phalanges  ;  and  when  this  atropliy  lias  attaiiiefl  to  a  eertain 
^'nacle,  it  produces,  together  with  the  eoiitmetion  of  tlve  antagonistic 

tliu  121*. 


Afte-baDd, 


M^isclcs^  tlie  flo-called  **  claw-hand  *^    (main't^ii'fjriffe — Klauenhand). 

ig.  130.)  Consecutively  to  the  hand-miiseles,  often  after  a  long 
-soraetimes  even  after  years — the  forearm  or  upper-arm  nuiseles 
«re  usually  attacked.     In  the  forearm  it  is  apt  to  he  the  abductor 

d  extensor  pollici.s  longii^,  the  supinators^  and  the  flexors.     lu  the 


Fia.  130, 


tiftw-hftiid. 

arm  the  deltoid  is  almost  invariably  the  first  to  waste,  then 

bicx*ps,  and   finally  the  tric*eps  last  of  all.     But  .sooner  or  later 

be  muscles  of  the  trunk  may  be  ini plicated,  esi^ecially  the  tmpezius, 

be  pectorals,  the  rhoml)ords,  and  the  latissimus  dorsi.     Atrophy  is 

juent  of  the  cervical  or  respiratory  museles,  or  of  the  diaphragm. 

many  years  of  dnmtion,  the  bo  I  bar  u  no  lei  may  be  atfecte^i,  and 

^may  ensue  atrophy  of  the  tuoguci  diHicnlty  of  deglutition,  and 

ith  may  result  from  inanition  or  respimtory  disturbance. 
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2.  The  juvenile  type  (Erh),  This  form  was  first  described  by  Erb, 
in  1884,  and  it  differs  essentially  from  the  liand-type  in  tlie  loeatioo 
of  its  onset,  which  m  almost  always  in  the  muscles  of  the  shoulder 
and  upper  arm,  far  le^s  often  in  tlie  imisctes  of  the  (lelvi.s  and  lower 
exti-emitias,  w^hilst,  as  has  jiist  l_MH?n  explained,  the  hand-type  prima- 
rily affects  the  haiul-nmscles,  and  only  scxH>ndarily,  t>t\en  after  a  long 
time,  are  the  shoulder-  and  arm-niiiH-les  involved.  The  shoulder- 
and  npjK*r-arm  niiLscles  most  ofum  atrophied  are:  the  (>ect orals, 
trapezius,  rlioraboids,  serrati,  latissimus  dorsi,  longissimu.s,  sacro- 
lorabalis,  foi'earm-flexors,  supinator  longns,  triceps ;  and  in  the 
lower  extremities,  the  glntan,  quadriceps,  peronei,  tibialis  anticuB. 
But  this  juvenile  type  of  Erb  is  not  so  distinct  as  are  the  hand  and 
inlkntile  types. 

3.  Thr  faeUii  fifpe  of  infanci/  (Landouzy  und  I)6j^riue).  This  was 
first  pointed  out  in  1885.  It  generally  begins  with  an  atrophy  of 
the  muscles  of  expression.  Tlie  face  is  in  repose,  the  tips  protruding, 
the  brow  like  ivory,  there  is  a  seeming  pn>trusiou  of  the  eyes ;  in 
etforls  at  mimicry  the  smile  is  sad,  the  movements  of  the  lips  are  in- 
complete, and  the  immobility  of  the  lips  is  in  marked  contrast  to  the 
animation  of  the  eyes.    (Fig*  131.)    When  the  face  lias  wasted,  it  Is 

Fw.  181. 


Pri»gre»ivo  muttcnliir  atttjpby,  bd&l  type, 

the  rule  that  the  muscles  of  the  shoulder  and  arms  are  involved  next ; 
but  certain  muscles  usually  remain  intact,  such  as  the  supra-spinalis, 
the  infra-spinal  is »  the  infra-seapularls,  and  the  flexors  of  the  band 
and  finsjers.  Exophthalmus  is  occasionallv  seen  in  this  form,  as  in 
Fig.  131, 

4.  The  peroneui  type  (Charcot  and  Marie,  and  Tooth),  As  stated 
above,  the  French  authttrs  described  this  form  in  l>Sl)0 ;  whilst  Tooth 
claims  that  he  also  ciilled  attention  to  it  at  the  same  time.  As  is 
indicated  by  the  name  which  I  have  given  it,  it  first  .show^s  itself  in 
the  muscles  of  the  leg ;  invading  the  hand  and  then  the  forearm 
several  years  afterward.  (Figs.  132  and  133.)  lloifman  and  Sachs 
have  shown  that  this  type  is  cliamcterized  by  its  heredity,  its  bilateral 
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implication  of  the  leg-  aod  foot-rausdes,  leadiug  to  double  chilj-foot, 
the  late  preBervation  of  the  reflexes  in  it»  its  frequent  vasomotor 


FJO.  132. 


¥ui.  1:^,1. 


I'ftiprBifiiTe  mtiBciiliir  Almphy, 
Ijeroneai  type. 


Progrewive  miucuLfir  atrophy, 
peroneal  type. 


Symptoms,  and  its  occasional  teudency  to  affect  the  upper  exti-emitieSj 
^Tcn  fausing  the  claw- hand. 


a«id-t3rpe. 


Juvenile  type. 


AMoolor  pollicli 


of  thiunb  And    Mmcles  of  §honlder 
anri  up}ter  arm : 
,    Pectorals. 
Tmpedus. 
Rbombolds, 
Serrati. 
L&ti«lmus, 
hongif»imu&. 
Bacroluin  balls. 
Fttsxora  of  foreiinn. 
I    Supiiuitor  loug us 
Trioeps. 

Muficles  of  lower  ex- 
tremity - 
I    Glatiel. 
I    QuadrioepB. 
I    PeroneL 
Tf  blalii  antkus. 


Interomei. 
Lmnbrleale^ 
(Ape-tuod,  clAur- 

Ann-muselet '. 
Abductor  and  ezten^ 
■or. 

IXtOCTII  poUlGiiL 

^pilQatoi& 
Deltoid. 


InamUlfl  auslal  type. 


FennuMd  fifpe* 


Facial  miiMilea  of  ex-    Musclea   of  ibe    leg. 


l»rt!sisloii. 

lu  shoulder-  and  arm- 
iDUBclefl  tbese  ar« 
lotact: 

Stipra-splnollt, 

Inim-aplnalts. 

FlexoiB  of  band  and 
fiflgers. 


I  hen  the   hand  and 
forearm. 


Tiie  preceding  table  shows,  side  by  side,  tbe  locatlou  of  the  atrophy 
in  each  of  these  four  tyjies. 

Of  these  four  types,  it  is  generally  believerl  that  tlie  hand-ty|>"« 
represents  the  spina!  form  of  the  diseiise,  the  juvenile  and  infantil  ^ 
facial  ty|3es  the  iniiscukr  form^  whilst  the  pathology  of  the  peronea-3 
types  is  nndeterniine<l.     But  it  must  be  carefully  remembered  iha^ 

F[G.  I'M, 


b 


Front  view. 


Geuemllzed  progreslTe  muscuinr  mrofu]}. 
Bear  view. 


these  stat4}ments  are  only  true  in  a  general  way,  and  that  our  present 
knowledge  of  the  disease  is  insuflicieut  to  enable  U8  to  base  a  positive 
diagnosis  as  to  the  peripheral  or  central  origin  upon  the  muscular 
localization  of  the  atrophy.  Indeed,  it  is  impossible  to  classify  many 
of  our  eases  eomiug  to  the  ciinies  under  any  one  of  these  four  tyf)e^^» 
so  general  is  the  atrophy,  frecjuently  commingled  with  true  or  pseudo- 
hypertrophy, as  in  the  remarkable  case  represented  in  Figs.  134  and 


This  classification  befjonies  additionally  difficult  at  the  begiu- 
_  of  the  disease  io  many  cases,  as  in  Fig.  136,  where  the  suprn- 
ficapular  atrophy  beJongs  to  no  type. 

The  course  of  the  disease  is  gradual,  and  the  duration  is  from  five 
to  thirty  years.  The  chmoic  and  tiljrillary  atrophy  may  not  be 
detected  for  some  time,  until  enough  of  the  muscle  has  been  affected 
to  alter  the  contour  and  consistence,  which  latter  is  then  found, 
upon  palpation,  to  be  softer  and  le^s  i^esilicnt  than  in  a  hmlthy 
muscle.  The  paralysis  is  usually  proportionate  to  tlie  atrophy,  as 
has  been  already  stated.  It  not  iufn?4|ueutiy  hapi>ens  that  the  loss 
jof  muscular  strength  first  attracts  the  attention  of  the  patient,  or 


Fio.  IM'. 


SupflMCAfmlar  pfrogreffilTe  mmcal&r  atroplir. 

thtjs<^'  interested  in  the  patient,  and  then  an  examiuatiim  brings  the 
,  atrophy  to  view.  Fibri I larv  contractions  arc  frequently  present  in 
the  ty^>es.  These  consist  of  minute  raovements  of  the  muscular 
[ffiireB,  and  vary  in  extent  from  an  oeeasional  whii>cfjrd-like  raovc- 
ment  under  the  skin,  likened  by  patients  to  a  pulse-beat,  to  a  wide- 
spread series  of  fibrillary  movements  that  may  set  a  whole  muscle 
or  musoular  group  into  tremulous  movement*  The  electrical  alter- 
itloiis  may  be  those  of  the  rt^action  of  degeneration,  or  those  of 
"be  so-called  "partial  degeneration*'  (p^^^  128),  or  the  eJet^trical 
[reactions  may  be  normal.  If  the  researches  of  Gessler  upon  the 
lor  end-plates  of  lizards  and  guinea-pigs  should  be  applicable 
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to  human  beings,  the  reaction  of  defeneration  will  be  in  exact  ratio 
to  the  amount  of  atrophy  of  muscular  fibre.  Until  within  a  verjr 
recent  time  it  has  been  supposed  that  a  spinal  origin  was  indicated 
by  the  reaction  of  d^neration ;  but  this  has  also  been  demonstrated 
in  some  recent  cases  in  which  careful  post-mortem  examination  could 
detect  no  disease  of  the  nervous  system. 

Pathology.  Since  the  first  description  of  the  disease  by  Aran 
in  1860^  professional  opinion  has  undergone  many  changes  regarding 
its  exact  pathological  nature.  The  early  French  school  strenuously 
maintained  that  the  lesion  was  in  the  ganglion-cells  of  the  anterior 
gray  matter  of  the  cord  and  medulla ;  whilst  Friedreich's  monu- 
mental monograph  in  1873  was  one  ponderous  argument  in  favor  of 
the  muscular  origin  of  the  malady.  At  the  present  day  it  can  be 
positively  stated  that  progressive  muscular  atrophy  may  be  of  three- 
fold origin : 

1.  It  may  be  due  to  lesion  of  the  ganglion-cells  in  the  anterior 
gray  matter  of  the  cord  and  medulla ; 

2.  It  may  be  caused  by  muscular  degeneration  alone ; 

3.  It  may  come  from  simultaneous  degeneration  of  the  peripheral 
nerves  and  the  muscles. 

The  essential  change  in  the  anterior  gray  matter  is  in  the  ganglion- 
cells.  These  undergo  various  degrees  of  alteration.  They  may  be 
totally  destroyed,  so  that  either  no  vestige  of  them  is  visible  to  a 
high  magnifying  power,  or  else  only  a  formless  mass  of  protoplasm 
is  seen  in  their  place ;  or  some  nucleoli  or  nuclei  may  persist;  or  some 
cells  may  have  lost  all  or  several  of  their  protoplasmic  prolongations ; 
or  the  number  of  the  cells  may  be  lessened.  Roger  has  shown  that 
the  gauglion-cells  may  undergo  serious  change  or  even  disappear 
after  inoculation  of  the  micro-organism  of  erysipelas.  Throughout 
the  spinal  cord  the  anterior  horn  may  have  shrunken  in  volume  to 
an  extent  that  will  be  visible  to  the  naked  eye,  and  the  medulla 
oblongata  may  also  be  diminished  in  size ;  not  infreouently,  however, 
neither  cord  nor  medulla  is  of  abnormal  size,  and  the  lesions  are 
only  demonstrable  by  the  microscope.  The  connective  tissue,  both 
in  the  spinal  and  medullary  gray  matter,  is  oflen  proliferated;  it  may 
occasional  ly  happen  that  the  gray  matter  of  the  anterior  horn  or 
bulbar  nucleus  becomes  converted  into  a  dense  fibrillary  mass.  The 
vessels  often  become  enlarged  and  thickened  in  their  outer  tunics,  the 
intiraa  being  seldom  affected.  The  cranial  and  peripheral  nerves 
usually  undergo  marked  changes  when  their  parent  gray  matter  be- 
comes affected.  To  the  naked  eye  they  usually  appear  thinner  than 
normal,  more  transparent,  often  grayish  or  whitish  in  hue.  Micro- 
scopically, their  medullary  layer  is  seen  to  be  more  or  less  aflFected 
in  its  continuity  and  consistence,  in  one  case  having  broken  into 
irregular  masses  or  oil-globules,  in  another  case  being  split  irreg- 
ularly in  places.  The  axis-cylinder  may  be  affected  also  in  vary- 
ing degree.  The  aflected  muscles  may  display  an  atrophy  alone, 
or  an  atrophy  mixed  with  hypertrophy.  So  far  as  our  present 
knowledge  can  enable  us  to  judge,  the  cases  of  spinal  origin  are  very 
largely,  if  not  entirely,  manifested  by  atrophy  alone  of  the  primitive 
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muscular  fibre;  whilst  the  cases  of  muscular  origin,  especially  in 
children,  present  a  mixture  of  atrophy  and  hypertrophy  of  the  primi- 
tive muscular  fibres.  Pseudo-hypertrophy — i,  ^.,  a  fatty  accumula- 
tion in  the  sheath  of  the  muscular  fibril — may  be  an  accompaniment 
of  both  classes  of  cases.  Simple  atrophy  of  the  primitive  muscular 
fibre  consists  of  a  diminution  in  size  without  loss  of  the  transverse 
stripping ;  whilst  hypertrophy  is  an  increase  in  its  size.  The  sheath 
of  the  fibre,  too— the  perimysium — is  usually  thickened,  its  nuclei 
increased  in  size  and  number.  So-called  "  vacuoles  *'  have  also  been 
observed,  as  well  as  collections  of  what  appear  to  be  giant-cells,  con- 
sisting of  remains  of  muscular  and  sarcolemmar  nuclei  that  have 
invaded  the  true  muscular  substance. 

Causation.  The  most  frequent  causes  of  progressive  muscular 
atrophy  are — 

Heredity ; 

Muscular  strain ; 

Trauma ; 

Acute  diseases ; 

Age; 

Continuous  cold ; 

Lower  classes ; 

Sex; 

Lead-poisoning ; 

Syphilis. 
The  juvenile  and  infantile  facial  types  are  very  largely  hereditary, 
the  heredity  sometimes  extending  in  the  most  remarkable  manner 
through  several  generations.     The  hand  and  peroneal  types  are  only 
occasionally  hereditary. 

There  can  be  no  doubt  that,  next  to  heredity,  muscular  strain  is 
the  most  potent  cause  of  progressive  muscular  atrophy.  Friedreich 
narrates  case  afler  case  of  this  kind,  and  my  experience  has  tallied 
with  his.  It  is  for  this  reason  that  the  right  upper  extremity  is 
most  prone  to  be  affected,  especially  in  those  who  use  this  member 
much  in  manual  labor. 

Trauma  needs  only  to  be  mentioned,  because  of  its  possible  medico- 
l^al  bearings.  I  have  seen  several  cases  caused,  in  all  probability, 
by  injuries  sustained  in  railroad  accidents,  and  other  forms  of  concus- 
sion of  brain  and  cord  may  act  in  the  same  manner. 

Progressive  muscular  atrophy  has  been  often  observed  to  follow 
typhus,  diphtheria,  measles,  acute  rheumatism,  parturition,  and 
cholera;  so  that  these  acute  diseases  must  have  some  unfavorable 
influence  upon  the  cells  of  the  muscles  and  the  anterior  horns. 

Although  certain  types,  as  we  have  seen,  may  appear  at  certain 
periods  or  life,  the  disease  may  yet  occur  at  any  age,  so  that  this 
factor  is  of  relative  subordination. 

Several  cases  have  been  observed,  both  by  myself  and  others,  of 

the  induction  of  the  disease  by  prolonged  or  continuous  exposure  to 

cold  of  the  part  afterward  affected.     I  have  seen  this  especially  in 

market-men  working  in  refrigerators,  and  in  ice-dealers. 

It  is  singular  that  cases  of  progressive  muscular  atrophy  are  seldom 

17 
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encountered  among  the  rich  or  well-to-do  classes  of  our  population, 
except  where  there  is  an  hereditary  causation.  Its  frequency  in  the 
lower  classes  is  probably  due  to  the  greater  use  of  the  muscles  by 
them  and  to  the  greater  exposure. 

Males  are  most  frequently  affected,  probably  because  of  their 
greater  exposure  to  the  various  causes. 

Lead-poison ine  and  syphilis  are  both  infrequent  causes. 

Diagnosis.  The  diseases  with  which  progressive  muscular  atrophy 
is  liable  to  be  confounded  are — 

Chronic  myelitis  of  the  anterior  horn  ; 
Peripheral  neuritis,  simple  or  multiple ; 
Syringomyelitis ; 
Atrophic  joint-affections ; 
Amyotrophic  lateral  sclerosis ; 
Muscular  pseudo-hypertrophy. 

In  chronic  myelitis  of  the  anterior  horns  the  motor  paralysis  is 
primary,  the  atrophy  is  secondary  and  in  proportion  to  the  paralysis, 
the  spread  of  the  disease  is  from  muscle  to  muscle,  not  from  fibre  to 
fibre,  and  contiguous  muscles  are  usually  affected ;  whilst  in  pro- 
gressive muscular  atrophy  the  atrophy  is  primary,  the  paralysis  is 
secondary,  the  paralysis  is  strictly  proportionate  to  the  atrophy,  the 
atrophy  spreads  from  fibre  to  fibre,  and  widely  separated  muscles  are 
involved. 

The  diagnosis  in  simple  neuritis  of  a  nerve-trunk  is  easy  when  a 
mixed  nerve  is  affected,  and  when  such  symptoms  are  present  as 
marked  pain  in  the  distribution  of  the  affected  nerve,  glossy  and 
slightly  oedematous  skin,  heat  of  the  surface,  and  sensory  impair- 
ment. But  confusion  may  arise  in  neuritis  of  a  mixed  nerve  when, 
as  is  not  infrequently  observed,  the  motor  fibres  are  almost  entirely 
affected.  In  such  cases,  however,  the  paralysis  will  be  strictly  lim- 
ited to  the  distribution  of  the  nerve  and  will  be  primary,  whilst  the 
atrophy  will  l>e  secondary;  and  the  spread  of  the  disease  will  be 
within  the  distribution  of  that  nerve,  and  not  by  jumps  to  widely 
separateil  muscles.  In  multiple  neuritis  the  onset  is  often  acute,  and 
even  if  it  is  chronic  tiie  burning  pains  and  the  sensory  impairment 
will  make  the  diagnosis  easy.  Besides,  the  endemic,  epidemic,  alco- 
holic, or  arsenical  causation  may  be  apparent ;  and  in  any  event  the 
atroj)liy  is  not  primary,  nor  does  the  disease  spread  fibrillarily  from 
nuisole  to  muscle. 

The  diagnosis  can  usually  be  made  l)etween  progressive  muscular 
atrophy  and  syringomyelitis.  My  reasons  for  this  belief  are  elabor- 
ately set  forth  in  *' Syringomyelitis/'  and  I  must  ask  the  reader  to 
I>cruse  this  carefully. 

In  atn)})lii(' joint-affc'ctions  the  atrophy  is  around  the  joint,  and  it 
is  j)lainly  to  l)e  si'cn  that  the  articular  disease  has  been  primary  and 
the  atropliv  secondary. 

I  •  V' 

In  amyotrophic  lateral  sclerosis  the  atrophy  and  paralysis  are 
always  accompanied  by  contractures  and  exaggerated  tendon- reflexes 
to  a  far  greater  extent  than  is  found  at  any  time  in  progressive  mus- 
cular atrophy. 
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In  any  ease  of  progressive  muscular  atrophy  there  may  be  a  cer* 
^in  amount  of  muscular  pseudobypertropliy  ;  but  this  is  limited,  and 
*H  DO  case  lias  it  the  characteristic:^  of  the  disease  to  which  tlie  uame 
?>fr  #c  has  been  giveu  of  muscular  pseudinhypertrophy.  In  this 
latter  affection  the  hypeitmphy  is  iu  the  lower  extremities,  generally 
<vjntraj^ting  sharply  with  the  atrophy  of  the  yp|>er  extremities.  It 
is  only  in  the  earlier  stages  of  pseutlo- hypertrophy — when  it  i.s  first 
BQtioed  that  the  child  is  defective  in  its  movements — that  any  oon* 
Ajsion  shonld  arise. 

Prognosis.  The  prognosis  of  all  forms  of  progressive  musf^ular 
atrophy  is  unfavorable,  although  some  8e*miing  eures  have  lieen  re- 
ported in  case?*  that  were  apparently  ot'  peripheral  origin. 

Treatment.  The  ti-eatnient  should  lje  l>y  means  of  galvanism, 
faradisfo,  massage,  rest,  cod-liver  oil,  arsenic,  stryehnine  hypoder- 
mically,  generous  diet,  and  occasionally  surgical  or  orthopiedie  treat- 
ment* 

The  galvanic  current  should  Ije  applied  to  the  spinal  column,  and 
also  to  the  nerve  supplying  the  affecte<l  muscles,  both  to  the  nerve- 
trunks  and  to  the  muscular  nerve-filaments  (pp.  124,  125,  126),  The 
utrength  of  current  should  vary  from  five  to  twenty  or  thirty  mil- 
liamp^res,  according  to  the  eflect  upon  the  particular  patient,  as 
some  will  do  best  with  the  lesst^-  qtiautity,  othei^  \\\Xh  the  greater; 
hot  the  painful  suswptibility  of  neuritis  {vide  p.  199}  is  never 
seen  in  this  disease.  The  sittings  should  be  from  tive  to  ten  min- 
utes, two  or  three  times  a  week.  The  farad ie  cun^nt  should  be 
applied  to  the  motor  uerve-trunks  ami  muscular  nerve- filaments  ol 
the  aifected  nmseleSj  and  it  should  be  strong  enough  to  be  soniewhat 
unpleasantly  felt  by  the  patient.  Both  currents  should  Ijc  used  in 
tocHjrdance  with  the  principles  that  have  been  laid  down.  Gentle 
maamge  of  the  affected  moseles  should  Ix*  given  two  or  three  times  a 
week,  and  with  it  the  muscles  will  often  i»eseeu  to  increase  slowly  in 
bulk  and  strength.  Rest  of  the  affected  muscles  to  the  extent  of  not 
gtruining  them  sliould  :ilways  be  observed,  I  am  no  l>eliever  in 
gymnastic  exercises  iu  tliis  disease.  Codliver  oil  should  always  lie 
employed  in  <'ases  of  pn^ressive  muscular  atropliy*  unless  there  is  a 
tendency  to  psendo-ljypertrophy.  Some  sweet,  fresli  oil  should  be 
used,  preferably  pure;  liut  if  an  emulsion  must  \k\  employed,  this 
should  Ik?  prepared  anew  every  few  days  iu  warm  weather  and  every 
week  in  cold,  an<l  even  then  kept  in  the  iceehest.  Arsenic  will  l>e 
found  to  be  a  useful  alterative  in  this  malady,  and  may  be  giveu  in 
die  form  of  Htpior  potasstc  arsenitis,  fii^iij-v,  three  times  a  day,  well 
Jiluted  in  a  wineglass  of  water,  and  taken  after  meals.  If  there  be 
any  indication  for  iron,  it  may  be  given  iu  conjunction  with  this 
drug ;  and  the  l>est  preparation  is  either  ferratin,  gr.  iv-viij,  or  the 
dialyze<l  iron,  5j-ij  after  meals,  in  a  full  tumbler  of  water,  or  the 
citiute  (gr .  ij*- v  t h  ree  t i  m es  (1  ai  1  y ) .  A  genero tis  a nd  v a ri ed  diet  s h ou  1  d 
ilways  l)e  observetL  Sui^gieal  or  orthopaedic  treatment  will  some- 
times overcome  a  muscular  deformity  temporarily. 
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LOCOMOTOR  ATAXIA. 

History.     W.  Horn,  in  1827,  was  the  first  approximately      to 
describe  the  disease,  and  Stanley,  in  1840,  called  attention  to  theatar-  ma; 
but  Todd  may  be  really  called  the  discoverer  of  the  malady  its^slf, 
in  1847.     Komberg,  in  1851,  Kussell  Reynolds,  in  1855,  W.  Gc^il, 
in  1856  and  1857,  followed  with  good  descriptions  of  many  of  tz^  he 
symptoms ;  but  that  of  Duchenne,  in  1858  ana  1859,  was  by  all  o^H-ds 
the  best.     Cruveilhier  described  the  microscopic  appearances  of  t~>he 
cord  correctly.     Tiirck  was  the  first  one  to  describe  it  microscopicall^By. 
Leyden  and  Friedreich,  in  1863,  Topinard  and  Jaocoud,  in  186^B4, 
have  been  followed  by  scores  of  others  since — notably,  Hammoi^Msd, 
Mitchell,  Seguin,  Spitzka,  and  Gray. 

Causation.    The  causes  of  locomotor  ataxia  are : 

Syphilis ; 

Sex; 

Trauma ; 

Alcoholism ; 

Other  spinal  diseases ; 

Chronic  ergotism ; 

Chronic  arsenicism ; 

Heredity ; 

Urban  population. 
Syphilis  is  the  most  frequent  of  all  the  causes  of  locomotor  ataxia  .^^ 
as  is  now  generally  acknowledged,  although  this  doctrine  was  meC^ 
by  the  most  furious  opposition  when  first  maintained  by  Fournier^ 
in  1875.     The  number  of  cases  in  which  an  antecedent  history  o£^ 
syphilis  has  been  obtained  varies  in  different  writers  from  30  to  90 
per  cent.     The  most  remarkable  confirmation  of  this  view  is  to  be 
found  in  the  recent  observation  of  Minor,  of  Moscow,  of  the  infre- 
quency  of  locomotor  ataxia  among  the  Jews,  who  are  singularly  free 
from  syphilitic  infection.     I  may  say,  in  passing,  that  this  present 
belief  in  the  frequent  specific  origin  of  locomotor  ataxia  is  a  rare 
posthumous  tribute  to  the  clinical  genius  of  Duchenne  (of  Boulogne), 
to  whom  we  owe  the  first  description  of  the  symptoms,  and  who  espe- 
cially remarked  the  occasional  efficacy  of  iodide  of  potash.     But  it 
must  not  be  supposed  that  all  the  cases  that  have  had  a  syphilitic 
history  are  necessarily  cases  of  cerebro-spinal  syphilis.     On  the  con- 
trary, it  should  be  distinctly  understood  and  carefully  borne  in  mind 
that  most  cases  are  those  in  which  the  locomotor  ataxia  has  devel- 
oped after  specific  infection,  and  that  these  have  an  entirely  different 
prognosis  and  therapeusis  from  those  others  in  which  the  symptoms 
of  locomotor  ataxia  are  immediately  due  to  cerebro-spinal  syphilis. 

It  is  most  frequent  in  males,  for  what  reason  is  unknown,  although 
it  is  probable  that  the  lesser  exposure  of  the  female  sex  to  specific 
infection  and  other  causes  may  account  for  the  difference. 

Trauma  is  undoubtedly  the  cause  of  some  of  the  severest  forms. 
One  of  the  worst  cases  that  I  ever  saw  began  shortly  after  a  terrible 
railroad  disaster,  iu  which  the  patient  fell  more  than  a  hundred  feet 
through  a  mil  road  bridge. 
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Alcoholism  is  more  apt  to  set  up  the  peripheral  form. 
Locomotor  ataxia  may  be  conjoined  with  other  spinal  diseases  and 
with  spinal  meningitis,  so  that  its  peculiar  symptoms  may  be  com- 
bined with  those  of  these  other  maladies. 

Chronic  ergotism,  as  has  been  pointed  out  by  Tiirck,  may  set  up 
locomotor  ataxia,  as  may  also  chronic  arsenicism. 

Heredity  is  of  small  importance  as  a  causative  factor,  and  even 
then  only  indirectly.  Thus  a  neurotic  heredity  of  various  nervous 
diseases  may  be  found  in  a  small  proportion  of  cases ;  but  direct  in- 
heritance is  extremely  rare,  except  in  the  allied  hereditary  form 
which  is  known  as  Friedreich's  disease. 

According  to  Gowers,  locomotor  ataxia  is  more  frequent  in  urban 
than  in  rural  populations  in  England  ;  but  I  cannot  say  that  this  is 
true  of  America. 

Clinical  History.  The  symptoms  of  locomotor  ataxia  may 
be  divided  into  three  classes,  viz.,  the  pathognomonic,  the  non-path- 
ognomonic,  and  the  symptoms  which  are  merely  associated  with  the 
disease. 

The  pathognomonic  symptoms  are : 

Stabbing  and  fulgurant  pains,  which  are  vagabond,  sudden, 

and  atrocious; 
Absent  tendon-reflex ; 
Ataxia,  motor  and  static ; 
The  ArgyU-Robertson  pupil ; 
Atrophy  of  the  optic  nerve ; 
Ptosis; 

Crises — gastric,  laryngeal,  nephritic. 
It  is  the  association  of  two  or  more  of  these  symptoms  that  is 
absolutely  necessary  for  the  diagnosis  of  locomotor  ataxia,  and  it 
may  be  said  that  the  association  of  several  of  these  symptoms  is  not 
known  to  occur  in  any  other  disease.  The  stabbing-pain  is  often 
described,  with  a  singular  identity  of  words,  as  feeling  like  a  knife 
plunged  into  the  limb  and  twisted  around.  It  may  be  less^ 
however,  and  may  simply  consist  of  a  sharp  pain  which  the  patient 
cannot  describe.     The  fulgurant  pain  is,  as  the  name  indicates,  a 

EEiin  somewhat  resembling  the  electric  shock  passed  through  the 
mb.  Both  these  stabbing  and  fulgurant  pains,  however,  gener- 
ally have  three  characteristics  in  common — they  seldom  can  be  ex- 
pected in  any  particular  spot  (are,  therefore,  vagabond) ;  they  come 
and  go  very  suddenly,  and  they  are  very  severe — what  the  French 
have  called  atrocious.  The  tendon-reflex  of  the  quadriceps  extensor 
is  almost  invariably  absent;  but  before  this  can  be  confirmed  a 
careful  examination  should  be  made  upon  the  bare  skin  with  the  aid 
of  the  method  of  "  reinforcement "  (p.  167).  The  ataxia  may  be 
both  motor  and  static  ;  i.  e.,  when  movements  are  made,  or  when  the 
patient  is  sitting  or  standing  (rWe  p.  172).  When  the  lower  extremi- 
ties are  greatly  affected,  the  patient  walks  with  a  flopping  movement, 
bringing  the  heel  down  upon  the  ground  like  a  flail ;  or,  in  a  still 
more  marked  degree,  the  foot  may  be  brought  down  upon  the  outer 
or  the  inner  side.     In  the  slighter  degrees  the  patient  cannot  walk  a 
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chalk-Iine  or  a  crack  in  the  floor ;  or,  in  the  still  slighter  degre^*> 
this  may  be  done  with  the  eyes  open,   but  not  wim  them  sht^-^ 
The  patient's  attention  is  often  called  to  the  ataxia  for  the  first  tic^^^ 
by  the  unsteadiness  on  a  dark  night  or  in  a  dark  room.     Yet  t^^^ 
can  walk  very  well  if  he  is  allowSl  merely  to  touch  the  finger  ^^^ 
some  other  person.     If  seated,  the  patient  will  fail  to  hit  with  h  ^^^ 
foot  the  finger  of  a  person  held  before  him.     If  the  upper  extrem^  - 
ties  are  affected,  it  will  be  found  that  the  patient  cannot,  if  the  eyt^-* 
are  shut,  swing  the  arm  up  and  hit  the  tip  of  the  nose  with  the  ti^3 
of  the  index-finger,  or  cannot  bring  the  tips  of  the  fingers  of  th  *^ 
two  hands  together  quickly  and  swingingly.     These  phenomena  ar^^ 
known  as  motor  ataxia.     Static  ataxia  is  failure  to  co-ordinate  th^^ 
muscles  so  as  to  preserve  the  equilibrium  when  sitting  or  standine-^ 
and  is  evidenced  by  swaying  and  uncertain  movements  of  the  trunK 
and  head  when  the  person  is  sitting  or  standing.     The  pupil,  whiclm 
is  known  as  the  Argyll-Robertson  pupil,  has,  in  its  typical  form, 
three  symptoms — myosis,  failure  of  response  to  light,  and  sluggisb. 
contraction  to  accommodative  movements.     The  pupils  are  usualljr 
minutely  contracted,  sometimes  to  such  a  degree  as  to  suggest  mor— 

;hinism ;  on  the  other  hand,  they  are  sometimes  but  slightly  affected. 
^he  loss  of  response  or  diminished  response  of  the  iris  to  light  i» 
probably  due  to  the  atrophy  of  the  optic  nerve,  which  is  a  primary^ 
atrophy,  and  is  not  accompanied  by  any  signs  of  retinitis.  Its  white^ 
glistening  appearance  is  unmistakable  to  any  tyro  in  ophthalmoscopy 
(Fig.  94).  The  ptosis  is  generally  a  transient  symptom,  and  usually 
unaccompanied  by  ])aralysis  of  any  external  ocular  muscles.  The 
so-called  crises  are  peculiarly  violent  attacks  of  pain  in  the  gastric, 
laryngeal,  or  iliac  regions,  lasting  for  hours  and  simulating  organic 
gastric,  nephritic,  or  laryngeal  disease. 

There  is  no  other  disease  in  the  whole  range  of  medicine  which 
has  so  original  and  marked  a  symptom-group  as  locomotor  ataxia 
when  it  is  characterized  by  these  stabbing  and  fulgurant  pains  (which 
are  vagabond,  sudden,  and  atrocious),  by  the  absent  tendon-reflex, 
by  the  motor  or  static  ataxia,  by  the  Argyll-Robertson  pupil,  by  the 
optic-nerve  atrophy,  by  the  transient  ptosis,  and  by  the  peculiar  crises. 
These,  therefore,  are  pathognomonic  symptoms. 

The  non-pathognomonic  symptoms  which  may  be  found  in  loco- 
motor ataxia,  but  which  are  often  found  inother  diseases  of  the  nervous 
system,  are : 

The  so  called  Roml)erg-symptom  ; 

Aiia?sthetic  zones ; 

Joint- lesions ; 

Various  sensory  symptoms ; 

Constipation ; 

Vesical  symptoms  ; 

Vasomotor  and  trophic  symptoms. 

The  so-called  Rom  berg-symptom  is  a  swaying  motion  of  a  patient 

standing  with  the  eyes  closed ;  but,  as  it  is  generally  due  to  a  loss  of 

tactile  sense  on  the  plantar  surface  of  the  foot,  sometimes  to  lesions 

in  the  different  regions  of  the  cerebro-spinal  axis,  it  is  not  necessarily 
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a  ftjroptom  of  locomotor  ataxia.     Not  infrequently  antesthetic  zones 
are  fuuud  lu  tlje  lower  extremities  in  locomotor  ataxia,  although  they 
ronv  be  found  in  other  forms  of  myelitis  and  in  some  cases  of  neu- 
ritis.    The  retardation  of  pain-eondnction  is  evidenced  by  sticking 
a  pin  or  needle  into  the  patient  and  then  observing  that  he  feels  it 
only  after  a  perceptible  interval  of  several  .seconds  or  it  may  be  a 
iniQUte.     This  is  quite  a  com  mi  ^n  symptom  of  loK>motor  ataxia,  but 
IB  quite  as  *A>mmon  in  many  forms  of  myelitis  atlk^ting  the  sensory 
acts.     Various  sensory  symptoms  may  be  observai  in  locomotor 
Itaxia,  as  well  a*i  in  other  forms  of  myelitis,     A  cincture  or  girdle* 
[feeling  may  lie  felt  around  the  b<xly,  as  if  a  doth  or  band  were  cxim- 
fr^stung  the  patient  round  about,     A  prick  on  nue  limb  may  be  re- 
to  the  other,  sometimes  to  an  idcutieally  syiimictrical  position 
nVm);  or  a  prick  in  one  spot  may  l>e  felt  in  many  places  on  the 
eame  or  on  both  leg^i  { pohf(rsthema).     The  p*jsitive  pole  of  a  galvanic 
battery  may  give  the  first  sensation  when  lliecnrrent-eircuit  is  closed, 
jOdtead  oft  he  n  cgat  i  ve  p  u  1  c  d  o  i  u  g  so .     S  u  f  jj  tv  i  i  vc  Hen  sat  i  o  u  s  of  co  Id , 
lieaty  tinglint^,  pins,  nceillcs,  etc,  are  often  felt.     Constipation  is  a 
very  tm^ueut  symptom.     The  symptoms  due  to  simultanwus  disease 
of  other  portions  of  the  conl   are  muscular  atrophy  of  the  muscles 
of  the  liml>s  or  trunk,  occasional ly  a  liugual  atrophy,  or  contracture, 
Lioeomotor  ataxia  usually  Ix^gins  in  the  lower  limbs,  and  may  com- 
lenoe  in  tlie  up^jer  ones,  although  ramly,  Dej6rine  findiug  one  such 
(inning  in  101  cases  in  the  Bicetre. 

The  disease  is  an  eminently  chronic  one  in  the  vast  majority  of 
s,  although  acute  cases  do  a.-casionally  occur,  running  their  course 
11  few  months.  The  sensory  symptoms  are  usually  the  first ;  in- 
leed,  they  may  last  many  years  before  the  ataxia  supervenes — in  one 
ise  of  mine  some  twenty -one  years.  But  the  ataxia,  it  must  not  be 
Worgotten,  is  sometimes  the  first  symptom.  The  (*ourse  of  the  dis- 
•  ^ase  is  generally  slowly  progressive.  Long  spontaneous  remissions 
were  claimed  by  the  older  wTiters,  but  it  is  exti-emely  doubtful 
I  whether  they  did  not  admit  numy  cases  which  liave  sin^nj  been 
Ifihown  to  Im*  due  to  other  fJirms  of  spinal  disease.  The  extension  of 
{the  disea.^  is  generally  upward,  so  tluit  tl^*  upper  extremities  l)ecome 
^aSected  in  time;  or,  if  the  npt>er  extremities  Ijc  first  atlct^ted,  the  ex- 
aion  is  downward*  The  ataxia  may  render  the  patient  absobvtely 
Mpless,  unable  to  rise  without  help,  to  stand  alone,  or  even  to  sit 
without  support.  Usually  the  motor  strength  h  m  markixl  contrast 
to  the  helplessness  of  the  ataxia,  and  I  have  l>een  in  the  habit  for 
years  of  showing  my  class  a  man  wIk*  i'ould  not  ^tand  ulom%  but 

I  whose  legs  eoidd  not  be  flexed  or  extended  by  the  strongest  man  in 
the  nxitii.  Motor  weakness  is  almast  invariably  the  last  of  all  the 
aytnptomS;  and  many  patients  die  without  having  displaye<i  it.  Many 
cases  of  locomotor  ataxia  gradually  pass  into  a  form  of  dementia 
resembling  that  of  general  paralysis  of  the  insane,  but  ditfering  from 
it  in  the  slightness  of  the  delusions  and  halhici nations,  in  tfie  lack 
of  the  extravagant  delusions  wliich  are  known  as  the  delirium  of 
grandeur,  and  also  in  the  lack  of  periijds  of  excitement.  In  propor- 
tion as  this  dementia  supervenes,  the  ataxia  diminishes^  and  it  has 
been  supposed  that  this  is  due  to  the  loss  of  cortical  control 
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Pathology.  The  synonyms  of  locomotor  ataxia,  tabes  dorsalis 
and  posterior  sclerosis,  are  misleading  in  regard  to  the  real  patho- 
logical lesion,  since  this  is  neither  a  softening  nor  tabes,  is  occasionally 
of  cervical  and  not  of  dorsal  origin,  and  mcxlern  research,  as  we  shall 
see,  has  demonstrated  that  the  pathological  alterations  are  by  no 
means  confined  to  the  posterior  column.  Until  within  about  a  decade 
locomotor  ataxia  was  thought  to  be  due  to  implication  of  the  poste- 
rior columns  of  the  cord  and  the  adjacent  gray  matter  of  the  posterior 
horns,  and  there  was  a  difference  of  opinion  as  to  whether  these 
posterior  columns  and  cornua  were  together  or  separately  paths  of 
sensory  conduction.  Then  Flechsig's  embryolo^cal  researches  map- 
ped out  the  direct  cerebellar  column.  Then  Woroschiloff  demon- 
strated that  section  of  both  posterior  columns  and  the  posterior 
halves  of  both  lateral  columns  in  the  lower  dorsal  region  of  the 
rabbit  did  not  prevent  sensory  impulses  passing  from  the  hinder 
limbs  to  the  motor  structures  in  the  cervical  cord  and  the  brain. 
Three  years  afterward,  in  1877,  Gowers  was  the  first  to  confirm 
anatomically  what  Woroschiloff  had  observed  physiologically  by  the 
discovery  of  the  antero-lateral  peripheral  tract,  wnich  has  since  come 
to  be  known  as  the  Gowers  column  (Fig.  133),  although  Westphal, 
Kahler,  Pick,  Striimpell,  and  Leyden  had  also  mrtially  figured  this 
before.  That  this  is  a  sensory  tract  is  proved  by  the  feet  that  it 
is  the  site  of  an  ascending  d^neration,  as  is  made  evident  by 
the  cases  of  tabes  dorsalis  of  I&ddon,  Gowers,  Westphal,  and  ray 
own,  and  by  Tooth  in  compression-myelitis.  The  objection  of 
D^j^rine,  that  the  degeneration  of  this  peripheral  tract  might  be 
due  to  meningitis,  has  been  abundantly  disproved,  especially  by 
Sherrington,  who  has  found  this  column  in  the  eighth  month  of 
uterine  life,  and  has  demonstrated  also  that  it  takes  on  its  medullary 
covering  at  a  different  time  from  other  strands  of  the  cord.  Bech- 
terew,  in  his  turn,  has  subdivided  the  Gowers  tract  into  an  anterior 
and  a  posterior  portion,  and  has  been  confirmed  by  Sherrington's  ob- 
servations. In  1885  Spitzka  called  attention  to  a  tract  which  he 
describes  as  along  the  entry-line  of  the  posterior  roots  of  the  posterior 
horn  on  one  side  and  the  periphery  of  the  cord  on  the  other,  givine 
to  this  the  name  of  the  analgesia  tract,  as  he  has  found  it  impaired 
in  all  cases  of  analgesia,  and  healthy  in  others.  According  to 
Spitzka,  there  is  a  column  of  vertical  fibres  immediately  adjoining 
the  gelatinous  head  of  the  posterior  horn,  which  he  l>elieve8  to  bear 
the  same  relation  to  the  gelatinous  substance  that  the  ascending  roots 
of  the  fifth  pair  bear  to  the  gelatinous  substance  of  the  tuber  cinereum 
of  Rolando,  and  this  analogy  inclines  him  to  believe  that  the  tract 
may  l)e  possessed  of  trophic  functions,  although  he  can  affirm  nothing 
more  positive  than  that  it  was  healthy  in  those  cases  in  which  there 
were  trophic  disturbances,  as  well  as  in  that  other  class  of  cases  with 
cutaneous  lesions  dire(*tly  related  to  the  fulminating-pains. 

Further  researches,  however,  have  shown  that  there  is  a  still  fur- 
ther sulxli vision  of  the  sensory  columns,  as  is  delineated  in  Figs.  1, 
2,  3,  and  137,  and  desoril)e(l  on  pages  21  et  seq.  Moreover,  nowa- 
days, the  relationship  of  the  ganglion  upon  the  posterior  root  of  the 


DISEASES  OF  SPINAL  CORV  AXD  MEDULLA  OBLOyOATA.    265 

[>ry  fibres  has  been  very  clearly  shown  (page  30),  sm  well  as  the 
tnodeB  of  entry  of  the  posterior  or  sensory  fibres  into  the  cord,  their 
snbdivisiona  into  ascending  and  descending  brandies,  their  free  ter- 
miDatton,  and  the  origin  of  still  otfier  sensory  fibres  from  the  ao- 
called  colamnKx^lls  of  the  cord  (page  31).  All  these  anatomical  data 
have  enabled  us  to  obtain  a  very  much  clearer  idea  of  the  pathology 
of  Icieomotor  ataxia. 

In  the  earlier  stages  of  tlie  disease  the  Spitzka-Lissauer  column, 

the  anterior  root- zone,  the  middle  rout-zone,  the  col  urn u  of  Goll,  and 

1  tlie  median  zone  are  impliciited  in  the  lumbar  region.     (See  Fig.  li.) 
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In  other  words,  the  nerve-fibres  affecteil  are  in  the  Spitzka-Lissaoer 
tract,  the  fine  fibres  coming  from  the  |>osterior  roots,  and  which  some 
authors  coDsider  to  be  really  collaterals  of  the  posterior  roots.  What- 
ever they  be,  these  fibres,  on  entering  the  cord,  pass  in  a  nearly  hori- 
xoQtal  direction  toward  the  Spitzka-Lissauer  column,  then  they  curve 
npward  to  enter  the  gelatinous  substance.  Some  of  them,  however, 
contiDue  on  with  the  larger  fibres  of  the  posterior  roots  and  pass 
rtly  into  the  gelatinous  substance  and  partly  into  the  centre  of  the 
terior  born.     As  thest*  fibres  liave  but  a  shoii  course   in   the 

pitzka-Lissauer  column,  and  soon  leave  it,  it  is  easily  understood 
why  the  alterations  of  them  are  principally  found  in  the  lumbar 
cord  and,  to  a  less  extent,  in  the  dorsal  The  anterior  root-zone 
receives  a  large  number  of  its  fibres  dii'ectly  from  tlic  posterior  roots. 

^hey  enter  the  posterior  cornua  and  disuppear  in  the  anterior  por- 
ns  of  this,  avoiding  the  C(^lumns  of  Chirk.  There  is  reason  to 
believe  that  this  zone  contains  a  certain  number  of  commissural 
tibree  uniting  different  levels  of  the  gray  matter.  Tlie  middle  root- 
sooe,  as  has  Irieen  shown  in  Fig,  2,,  lias  two  systems  of  fibres.  The 
t  passes  through  the  posterior  eolimins,  enters  the  columns  of 

ark,  or,  where  these  are  not  pi-eseat^disapjiears  midway  between  the 
boundary  of  the  anterior  and  [x>sterior  cornua.     The  second  system 


^ba 


is  composed  of  fibms  whieli,  furtlier  up,  t^oDstitute  by  their  union  tfcc 
column  of  GoIL  The  origin  of  the  fibres  of  the  median  zone  is  a  -^l 
known.     The  eohimn  of  GoU  i»  descriljed  on  page  79.     In  otl^^ 
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cases  tbe  whole  of  the  posterior  columns  ln?tweeo  the  diverging 
terior  horns  are  implicated,  as  well  as  the  Spitzka-Lissauer  cx>lumns; 
and  this  is  what  is  most  frecpiently  se<?n  in  the  well-established  cases^ 
as  in  Figs.  138, 139, 140,  which  are  sections  from  a  case  of  locomotor 
ataxia  that  had  laste<l  ten  yeai-s,  and  was  quite  typical  in  its  symptoms. 
Fig,  138  is  a  photo-mierograpli,  inajj:ni fieri  10  diameters,  of  a  sec- 
tion of  the  cord  iu  the  doi'sal  region  in  which  the  degeneration  of  the 
posterior  colunma  (cnhinins  of  Goll  and  Em'dach)  are  outlined.    Little 
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_  ipe  are  seen  id  the  cord,  which,  liuwever,  are  entirely  due  to  the 
process  of  hardening* 

Fig*  139  is  a  drawing  from  the  lower  dorsal  region  of  the  same 
rd  magnified  10  diameters,  sliowing  very  clearly  the  degeneration 
'<>f  the  posterior  eolurans  (columns  of  Goll  and  Bnrdneh)  quite  up  to 
the  inner  side  of  the  pasterior  cornna,  and  implicating  a  portion  of 
the  Spitzka-Lissauer  cohinins. 

Fig.  140  is  a  drawing  of  a  seetion  of  the  same  cord  in  the  cervical 
li^ion,  magnified  10  diameters,  showing  the  same  implication  of  the 
posterior  column,  but  not  to  a  like  extent,  as  a  relatively  less  affected 
tnasa  is  seen  toward  the  posterior  gray  commissure  and  running  out 
like  a  broad  wedge  into  the  posterior  columns. 


Fic.  HO 


fiom  A  cue  of  ItNxmiotor  alaxia.    Orrical  reglcm.    MKg^niflefl  10  diameters. 

The  alterations  in  the  column  of  Clark  were  first  de^ribed  in 
1885  by  Lissauer*     As  has  ah^^dy  been  shown,  these  coUimns  of 

^lark  consist  of  certain  ganglionic  cells  and  a  network  of  fine  nerve- 
^fibres.  In  locomotor  ataxia  the  tibrci?  alone  are  atiniled,  disapjK^r- 
ing  t^:>  a  large  extent,  whilst  the  i  nil  Is  remain  uuimpaircrL     Lissaoer 

"^    tDclined  to  l>elieve   that  the  alteration  rn  these  nerve-fibres  is  the 

irst  pathological  phenomenon  in  lo^/omotor  ataxia,  and  in  12  of  13 

examined  by  liim  he  found  degeneration  of  the  fibres  extending 

'into  the  column  of  Clark  from  tlie  8pitzka-Lissauer  column,  and  in 
two  cases  of  ray  own  degeneration  was  quite  distinct,  althougij  I  had 
no  proof  of  its  being  in  the  early  stage.  Lissauer  also  states  that  this 
degeneration  of  nerve- fibres  is  more  accentuated  on  the  internal  side 
of  the  column  of  Clark,  which  he  explains  by  supposing  that  this 
receives  especially  the  posterior  root-fibres  coming  from  tlie  lower 
portions  of  the  cord  tliat  are  most  apt  to  lie  diseased^  whilst  ttie 
external  }>ortions  contain  fibres  coming  from  higlier  levels.  This 
preservation  of  the  cells  in  the  cohimn  of  Clark  explains  tlie  relative 
infrequency  of  implication  of  the  direct  cereljellar  cohimn,  as  it  is 
from  these  cells,  which  are  true  column-cells  of  the  cord,  that  the 
fibres  of  the  direct  oereh>ellar  tract  take  their  origin.  The  t:^ntral 
canal  of  the  c<»rd  is  oc<:^sionaIly  affected,  and  the  cells  of  the  epen- 
dyma  njay  be  prolifei'atcd,  oeoasionally  to  such  an  extent  as  to  block 
Lihe  lumen  ;  and  in  other  cases  there  is  a  dilatation  of  the  cord  ;  but 


it  18  inirertaiu  whether  this  is  a  phenomenon  of  true  locomotor  at 
or  a  coincidental  oociirrenfe  ol   gliosis.      These  alterations  of  t 
nerve-fibres  may  be  followed  up  to  the  nucleus  of  the  column  of  Gi 


Fin.  Ml. 
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Section  of  a.  portion  of  trbt)  cord  In  locomotor  atazliL    Mim^tiinod  900  dlameti 


and  the  nucleus  of  the  column  of  Burdach.  In  the  niedulla  oblou- 
gata  there  is  ofteu  found  atrophy  of  the  nuclei  of  the  pneumogastric 
and  the  glosso-pharyngeuL  In  some  cases  the  nnoleus  of  the  hypo- 
glossal ig  also  affecte<l ;  and  in  others  also  the  ascending  root  of  the 
solitary  fasticulus. 


rui 


Nonttul  cord,  showing  tbe  relaUve  proiKirtJon  of 
nerve-iibrea  and  coiiDecUvtj  Uaaue.  Mak^II^^^^  '^^ 
dlameteni^ 


Flo.  143. 


The  neurrigllA  of  a.  narmtJ  eord, 
lAteml  columiu.  Maenifled  9&i  diAm- 
eterB. 


The  liistologiml  *"haracter  of  the  lesion  consists  of  a  disapjiearance 
of  nei^ve-fibres  and  an  increase  of  prolifemtion  of  the  interstitial  or 
eoonective  tissue,  which  is  shown  in  Fig,  141,  a  drawing  under  a 
high  power  (360  times).     This  figure  should  l>e  contrasted  with  the 
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i-counective  tissue  and  the  nerve-fibres  of  the  Dorinal  cord,  as  repre- 
sented in   Figs.  142  and  143,  aa  well  as  with  the  mnlceular  altera- 


tions in  myelitis,  as  <lesrriUed  upon  page  218  (Fig».  114  and  144), 


FlO.  144. 


^Cofd  In  ft  cttie  or  myelltlf,  showitts  proUibmtloii  of  connective  lUiiue  and 
k»i  of  nervr^fibrefl.    Magnified  360  dlametera. 


It  is  a  question  at  the  present  day  as  to  what  is  the  exact  nature 
of  these  changes  in  the  nerve-tibres  and  the  cxmneetive  tissue.  One 
view  is  that  they  are  all  due  to  a  cerebro-spinal  disease  of  unknown 
origin  ;  whilst  anotlier  is  tliat  they  consist  of  secondary  degeueratiooa 
proceeding  from  disease  of  the  cells  in  tlie  ganglion  upon  the  poste- 
rior root.  There  are  no  data,  however,  upon  whicli  to  settle  this 
miction.  Dej^rine,  Pitres^  Vail  lard,  Oppenheini,  Sicmerling,  Nonne, 
Westphal,  and  Pierret  claim  tliat  the  disease  may  be  oceaaionally 
caused  by  a  peripheral  neuritis.  Outside  of  the  two  eases  reported 
by  D^j^rine,  however,  there  is  very  gi'eat  doubt  as  to  whether 
peripheral  neuritis  really  produces' any  thing  like  the  el  mi*^l  symp- 
toms of  true  locomotor  ataxia;  intiecd,  I  constantly  show  cuses 
in  my  clinic  which  might  l>e  taken  for  locomotor  ataxia,  but  in 
which  the  distinction  can  readily  be  made,  as  has  l)een  shown  in  the 
chapter  njKjn  neuritis.  In  some  cases  there  is  a  slight  diminution 
in  siise  ot  the  whole  c*>rd,  es[K^*ialIy  when  the  Icsious  are  very  pro- 
nounced. Occasionally,  also,  there  is  a  slight  thickening  or  opacity 
of  tlie  pia  mater  at  the  level  of  the  posteritjr  roots;  but  the  relation- 
ship of  this  meningitis  to  the  parenchymal  lesions  is  unknown.  In 
other  instances  the  implicated  columns  are  of  a  grayish  tint  which 
makes  them  easily  distinguishable  from  the  neighboring  fibres. 
Finally,  cases  have  l>een  reported  wliereiu  the  cord  and  periphery 
have  been  absolutely  unaltered, 

DiAONoeis.     The  diagnosis   is  a   matter  of  ease  when  the  full 
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symptom-group  is  present,  viz.,  stabbing  and  fulmrant  pains,  whidi 
are  sudden,  vagabond,  and  atrocious;  Argyll- Robertson  pupil; 
absent  knee-jerk;  motor  and  static  ataxia;    optic  nerve-atrophy; 

Stosis,  and  the  so-called  crises.  But  the  diagnosis  may  become 
ifficult  when  some  of  these  pathognomonic  symptoms  are  lacking. 
There  may  be  said  to  be  three  cardinal  symptoms,  one  of  which  must 
be  present  in  order  to  make  a  diagnosis  of  locomotor  ataxia,  viz. : 
the  peculiar  pains,  the  peculiar  ataxia,  or  an  absent  knee-jerk. 
Upon  no  one  of  these  alone  can  a  diagnosis  be  made,  but  any  one 
of  the  three  associated  with  other  pathognomonic  sjrmptoms  may 
make  the  diagnosis  certain.  Thus  many  different  combinations  may 
be  present : 

Pains Pupil. 

Pains Ataxia. 

Pains Optic-nerre  atrophy. 

Pains liOfls  of  knee-ierk. 

Ataxia Loos  of  knee-jerk. 

Ataxia PupiL 

It  must  never  be  forgotten  that  pains  closely  simulating  these 
stabbing  and  fulgurant  ones  are  occasionally  ol^rved  in  transient 
cases,  seemingly  of  neuralgia  or  neuritis,  and  I  have  known  of  one 
serious  mistake  made  in  this  way.  Atrophy  of  the  optic  nerve  may 
come,  it  is  well  known,  from  many  causes,  but  a  primary  atrophy  is 
rare  except  in  this  disease.  The  gastric  crises  are  often  simulated 
by  functional  attacks  of  gastric  neuralgia. 
The  diagnosis  should  be  from — 

Neuralgia,  esjiecially  of  the  trigeminus ; 

Rheumatism ; 

Intracranial  tumors ; 

Chronic  myelitis ; 

Lateral  sclerosis ; 

Disseminated  sclerosis ; 

Hereditary  ataxia ; 

The  toxic  ataxias ; 

Chorea ; 

Paralysis  of  the  flexors  of  the  leg ; 

Cerel)ellar  disease ; 

Cerebro-jjpiual  syphilis. 
As  has  been  said,  neuralgia  may  sometimes  have  a  peculiar  stab- 
bing or  fulgurant  pain,  which  may  be  severe,  sudden,  and  vagabond, 
or  it  may  be  difficult  to  get  a  sufficiently  exact  description  from  the 
patient;  in  either  event  the  other  symptoms  of  locomotor  ataxia 
should  be  sought  for. 

The  same  remarks  are  true  of  rheumatism. 

Locomotor  ataxia  may  sometimes  be  mistaken  for  intracranial 
tumor  when  the  optic-nerve  atrophy  is  observed  and  the  pain  is  in 
the  region  of  the  trigeminus  and  associated  with  gastric  crises,  so 
that  the  atrophy  is  regarded  as  due  to  a  precedent  neuro-retinitis,  the 
trigeminal  pain  as  being  of  intracranial  origin,  and  the  eastric  crises 
as  being  the  vomiting  of  cerebral  headache.  But  search  for  the  other 
symptoms  of  locomotor  ataxia  will  make  the  diagnosis  plain. 


A  cbronic  ravel itis  may  have  mauy  of  the  noii-pathognomoiiic 
symptoms  of  locomotor  ataxia^  and  may  even  have  some  of  the 
puthoguomoDie  ones,  if  the  lesion  extend  into  the  proper  portions 
of  the  cord.  In  such  an  event  the  Don-patho|i:oomonic  symptoms 
would  either  be  the  only  ones^  or  tliey  won  1*1  have  prceetled  the 
pathogDomonic  ones  by  a  distinet  interval. 

Lateral  sclerosis,  pure  and  simple,  would  have  symptoms  of  exag- 
gerated reflexes  and  c^^utractnres,  and  not  the  patliognomonic  syrap- 
toms  of  locomotor  ataxia. 

Id  disseminated  sclerosis  the  posterior  columns  and  cornua  might 
be  affected  as  in  locomotor  ataxia,  but  then  the  symptoms  of  this 
latter  disease  would  be  combined  with  tfie  symptoms  of  disseminated 
aderoais,  vi«.,  tremor  of  the  intentional  tyi>e,  nystagmus,  and  scau- 
ni^  speech. 

Hemlitary  ataxia,  so-called  Friedreich's  disease,  is  generally  a 
diaeaae  of  youth,  and  is  simply  the  ataxia  without  any  of  the  sensory 
symptoms.  The  diagnosis  may  sometimes*  l>e  difficult,  and  then  the 
ft?»der  had  best  consult  the  chapter  on  **  Fritxlreich's  Disease." 

The  toxic  ataxias,  due  to  brass,  arsenical  poisoning,  ergotism,  or 
csapper-jwisoniog,  may  be  recognized  by  ascertdining  the  occupation 
of  the  patient. 

The  early  stage  of  chorea  is  sometimes  mistaken  for  locomotor 
ataxia,  beimuse  there  really  is  an  iucxvordination  of  movement.  In 
^very  such  case,  however,  strijiping  the  patient  w^ill  usually  make 
plain  the  quickly  begun  and  quickly  endin;^:  tibriilary  movements  of 
c^horea  in  the  muscles  of  the  trunk,  hew!,  and  extremities.  In  the 
c^hroQic  and  hereditary  forms  of  cliorea  the  differential  diagnosis 
should  be  still  more  easily  made. 

Id  paralysis  of  the  Hexors  of  the  le^,  from  neuritis  or  myelitis  of 
^he  anterior  horns,  there  is  a  peculiar  H<ip  of  the  leg  in  w^alking  not 
unlike  that  observed  in  hn'omotor  ataxia,  but  there  are  none  of  the 
pathognomonic  symptoms  of  the  latter  disease. 

In  cerebellar  disetise  the  ataxia  is  of  a  gently  swaying  kind^  techni- 
cally known  as  iitubatinff,  nithcr  than  the  peculiar  flop  of  the  locomtor 
ataxia.  It  is  sometimes,  however,  difficult  to  distinguish  this  titubat- 
ing sway  from  the  static  ataxia  of  lowjmotor  ataxia,  but  other  signs 
of  cerebellar  disease  will  make  the  diagnosis  plain,  viz.,  occipital 
headache,  neuro-retinitis,  or  some  paralysis, 

Cerebro-spiual  syphilis  is  olten  txju founded  with  locomotor  ataxia, 
and  yet  it  is  extremely  important  to  make  the  diagnosis,  inasmuch 
as  many  cases  of  cerebro  spiual  syphilis  with  symptimis  of  locomotor 
ataxia  have  been  cured,  at  least  to  all  outward  af>pcarance,  or  at  any 
rate  are  much  more  tractable  than  cases  which  have  simply  had 
syphilis  at  some  period  in  the  jmst.  If  the  spinal  lesion  of  this 
disease  be  a  se<:*<maary  degeneration  starting  from  a  primary  focus  of 
inflammation  or  cellular  alterations  in  the  lower  dorsal  or  lumbar 
cord,  it  would  seem  reasonable  to  assume  that  this  primary  focus 
would  be  the  lesion  to  direct  treatment  (o,  especially  in  the  syph- 
ilitic cases,  and  that  the  secondary  degcneratious  resulting  there- 
from would  be  as  hopeless  as  they  are  in  other  diseases  of  tlie  cord* 
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Fournier  expressly  states  that  the  prognosis  is  much  better  in  what 
he  calls  a  pre-ataxic  stage.  If  any  case  of  locomotor  ataxia  with  a 
history  of  antecedent  syphilis  has  cerebral  symptoms,  it  should  be 
rememl)ered  that  these  will  probably  indicate  intracranial  syphilis, 
and  careful  examination  will  bring  out  the  symptom-group  to  whidi 
I  have  called  attention  of  late  years  (vide  Chap.  VIII.,  '*  Syphilis  of 
the  Nervous  System  ^'),  viz.,  the  quasi-periodical  headache  and  the 
obstinate  insomnia,  or  either  present  alone,  ceasing  upon  the  super- 
vention of  any  convulsive  or  paralytic  symptoms;  or  else  there  might 
have  been  some  mental  dulness,  coma,  convulsion,  or  symptoms 
indicative  of  a  lesion  at  the  base  of  the  brain. 

Prognosis.  Almost  all  cases  of  locomotor  ataxia  can  be  improved 
to  the  point  of  great  diminution  or  cessation  of  the  pains,  lessening 
of  the  ataxia  to  a  varying  degree  that  is  dependent  ui)on  its  amount 
and  duration  at  the  beginning  of  treatment,  and  marked  bettering  of 
the  general  health.  In  other  words,  most  cases  can  be  very  greatly 
improved,  or  even  practically  cured,  so  far  as  the  arrest  of  symptoms 
is  concerned.  We  do  not  know  whether  this  means  that  the  lesions 
in  the  cord  have  disappeared,  or  merely  that  they  have  not  progressed 
as  in  Erb's  patient,  for  this  is  the  only  post-mortem  on  recora  of  an 
improved  case. 

Treatment.  In  all  cases  of  locomotor  ataxia  it  should  be  carefully 
ascertained  as  to  whether  or  not  there  has  been  a  history  of  syphilis, 
because  if  there  has  been,  the  iodide  of  potash  must  be  used  in  large 
doses.  Again  and  again  have  I  seen  syphilitic  cases  fail  to  respond 
to  the  other  treatment,  and  pass  on  into  startling  results  when  the 
iodide  has  been  used  in  the  proper  way.  In  cases  in  which  the 
iodide  does  not  agree  well  with  the  stomach,  mercury  may  be  used  in 
conjunction  with  it.  There  is  a  difference  of  opinion  as  to  the  result  of 
mercurial  treatment  of  syphilitic  cord  lesions  by  mercury  and  iodide, 
but,  if  I  may  judge  by  ray  own  experience,  the  iodide  is  always  far 
the  most  reliable.  The  latter  should  be  given  in  the  saturated  solu- 
tion, commencing  with  20  drops  three  times  a  day,  given  in  a  full 
tumbler  of  water.  Sometimes  it  is  best  to  administer  it  after  meals, 
and  sometimes  immediately  before,  and  this  can  be  ascertained  by 
experiment  with  the  patient.  It  has  been  supposed  that  the  dif- 
ference is  due  to  the  effect  of  iodide  upon  the  starch  in  the  stomach. 
The  best  method  of  using  mercury  is  by  means  of  a  mercurial  oint- 
ment, which  should  be  put  into  c^apsules  which  contain  a  drachm, 
which  can  theu  be  opened  by  the  patient,  and  thus  there  will  be  no 
danger  of  exceeding  the  dose.  A  draciim  of  the  mercurial  ointment 
once  or  twice  a  day  will  be  sufficient  in  conjunction  with  whatever 
doses  of  iodide  the  patient's  stomach  will  bear.  As  these  cases  of 
locomotor  ataxia  have  usually  been  greatly  discouraged  by  various 
therapeutic  experiments,  it  is  always  best  to  put  them  to  bed  abso- 
lutely at  first.  How  long  they  should  remain  there  will  depend 
upon  the  severity  of  the  case.  If  the  patient  is  very  much  exhausted 
or  emaciated,  or  has  a  high  degi*ee  of  ataxia  or  great  pain,  it  may  be 
well  to  keep  him  in  bed  for  four  or  five  weeks  absolutely.  If,  how- 
ever, neither  the  pain  nor  the  ataxia  is  marked,  and  the  physical 
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condition  is  fair,  a  week  or  two  will  answer  ;  but  this  is  a  question 
vhich  can  only  be  deteraiinwl  by  the  jiulgment  of  tbe  pliyskian.    In 
all  instances  care  should  l>e  takeo  to  have  too  much  rest  mtber  than 
too  little.     Whatever  the  }K?riod  of  tTSt  be,  great  eautron  shoukl  be 
exercised  in   putting  the  patient  agaiu  npuu  his  feeL     This  .should 
ooly  be  done  at  firist  for  a  half  hour  or  an  hour  a  day,  and  should 
consist  merely  of  a  Ho  winy:  fum  to  sit  up  during  that  tiuie,  iustrueting 
hini  to  iie  down  immediately  when  lie  feels  tired*     The  pulse  should 
also  be  (arefuUy  watched,  le?4t  the  heart  may  not  staud  well  the  strain 
of  tW  sudden  assumption  of  an  upri*i;ht  position  after  the  body  has 
so  long  lain  horizontal ly  ;  and   if  any  eartliae  weakness  is  shown, 
a    Jiwirl-tonic  should  be  administered,  the  best  Ijeing  the  sulphate 
of  strvehnia,  gr.  ^^j  thrc'e  times  a  day.     Onasionally  this  drug  acts 
di-^reeably   upon  the  unstri|)ed   muscles  of  the  intestine,  causing 
I^Hping  and   infrecjuent  small  stools.      In   such  an  event  digitalis 
*«if)uld  be  given,  ten  dn*ps  of  a  earetully  and  frt^shly  nia<le  tineturcj 
i?J*  <me  grain   of  the  j>*»wdered  digitalis,  either  three  times  a  day. 
^  lie  rest  alionhi   l>e  kept  up  for  a  period  of  ten  or  twelve  weeksS,  to 
^■^e extent,  at  least,  of  keeping  ihe  {jatJent  in  bed  all  but  al>out  ibnr  or 
^  Xe  hours  in  the  day,  and  during  tliese  four  or  live  liours  long  walks 
•"lotild  be  absolutely  prohibittd.    Massage,  if  properly   used,  will 
^^t  only   prevent  the  muscles   froai    beeomiug  flabby,  but  will  in 
^^'laiiy  eases   ?.trcugthen   them   to  such  a  degr*^:?  as   to  deerease  the 
*  ^co-o  I'd  (nation .     It  should  be  begun  iu  tlje  second  nr  third  week 
^^f  treatment     It  must  never  be  severe,  however,  and  it  is  always 
^^e&t  to  watch  carefully  the  person  giving  massage,  to  ste  that  this 
'K^teiut  is  observed.     How  Umg  to  admiaister  it  is  a  question   that 
X*ariet«i   from   case  to  case;  usually  Ijcgiuniug  with  twenty  or  thirty 
'*^iiinules  of  very  gentle  massiige,  patients  will  come  to  stanil  forty* 
live  minutes  to  an  hour  ol  it,  but  in  some  instances  they  never  am 
take  more  than  a  half-hour  without  extreme  fatigue.     The  patient 
should  lie  ouiet   for  an   hour  to  two  huui*s  after  each  massage.     It 
sbunld  lieadmiuigtered  every  other  day  for  the  tir^t  week  or  two,  and 
then  dally.    Galvanism  is  au  invaluable  agent.    It  should  lie  applied 
to  the  spinal  column,  one  pole  on  the  nape  of  the  neck  (Fig.  67),  the 
other  on  the  lower  dorsal   vertel)ra  (  Fig.  6H ),  aad  a  run\>nt  of  3 
lo  5  milliaaiperes  should  be  passed  ior  three  to  live  minutes  every 
day.     In  some  cases  there  is  great  susceptibility  at  first  to  the  elec- 
tric current,  and  it  should  therefore  L>e  Ix^gun  with  great  caution, 
altbough  even  in  these  eases  large  fjuaotities  may  lie  administere<l  in 
tirae.     In  other  eases  gidvanism  is  not  borne  well  at  all,  and  it  is  a 
singular  clinical  fact,  for  vvlii<^h   I  have  never  been  able  to  tind  an 
explanation,  that  many  t^ses  of  hx-omotor  ataxia  of  sy|>hilitic  origin 
cannot  take  ele4:'trieity  ;  indeeil,  I  have  seen  two  cases  get  rapidly 
worse  with  very  small  cuTTents.     I  am   not  by  any  mt^ans  certain 
that  the  so-ealle*!  crises  are  not  often  excited  l»y  I  he  administration 
of  elei'tricity.     The  relief  of  the  pain  is  S(mietimcs  a  ditbciilt  matter, 
but   usually  the    l>est   means   of  combating   them   is  absolute   I'est. 
When    this  does   not  auswer,  the  following    prescription    may  be 
written  : 

18 


h 


274     .  NERVOUS  DISEASES. 

E.— Quin.  salph.  .        .  .    gr.  ij. 

Sodii  salicylat gr.  j* 

Acetanilide gr.  ijss.    M. 

Ft.  in  capsul.  no.  j.    Mitte  xv.     S. — One  three  times  daily,  after  meals. 

Codeia,  gr.  ^J^,  may  be  added  to  this  if  the  acetanilide  is  not  suf- 
jBcieut  to  overcome  the  pain,  and  if  the  combination  depresses  the 
patient  at  all,  strychnia  sulph.,  gr.  -^^  may  also  be  added.  When 
pains  continue  in  spite  of  these  milder  anodynes,  10  drops  of  the 
tincture  of  opium  should  be  given  once  or  twice  a  day.  If,  however, 
the  pain  is  still  uurelieved,  resort  must  be  had  to  hypodermics  of 
morph.  sulph.,  ^  grain  once  or  twice  a  day.  It  is  always  advisable, 
however,  to  avoid  this,  because  no  patient  is  more  prone  to  form  the 
morphine-habit  than  one  with  locomotor-ataxia ;  indeed,  all  the  above 
medicines  should  be  sent  to  the  patient,  and  the  prescriptions  should 
not  be  put  into  his  hands,  and  if  they  are  marked,  '*  No  copy,  no 
repetition,"  a  reliable  druggist  will  not  inform  him  of  their  contents. 
Even  the  tincture  of  opium  can  be  administered  in  the  form  of  a 
tablet  triturate.  Should  the  pain  still  continue,  thiere  is  oflen  good 
reason  to  suspect  that  the  case  is  syphilitic  to  a  larger  d^ree  than 
had  beeu  supposed,  and  the  iodide  should  be  gradually  increased 
until  somewhere  between  150  and  200  drops  of  the  saturated  solution 
are  given  in  the  day.  The  application  of  the  actual  cautery  will 
oflen  very  materially  relieve  the  pain,  and  it  should  be  applied  four 
or  five  times,  but  only  lightly  and  superficially.  As  a  further  adju- 
vant to  these  anodyne  measures  the  faradic  brush  will  be  found  useful, 
passing  a  strong  current  and  brushing  it  gently  over  the  afiected 
limbs;  also  warmth  applied  by  means  of  cloths  wrung  from  very  hot 
water  and  quickly  applied,  or  even  by  poultices.  Suspension  is  a 
new  fad  that  has  certainly  effected  a  temporary  improvement  in  all 
the  symptoms  of  some  cases,  often  to  a  wonderful  degree,  as  in  one  case 
of  my  own  where  it  was  tried  as  the  last  resort,  and,  incredible  as  it 
may  seem,  the  patient  after  two  suspensions  got  out  of  bed,  which  he 
had  not  left  for  weeks,  and  walked  down  several  flights  of  stairs ! 
Yet  he  died  two  weeks  after.  The  suspension-apparatus  should  be 
the  ordinary  one  made  by  all  instrument-makers,  with  head-strap 
and  axillary  supports.  Suspension  should  be  very  gently  and  gradu- 
ally done,  at  first  for  thirty  seconds,  afterwartl,  if  it  has  not  proved 
harmful,  for  one  or  two  minutes  every  three  or  four  days,  and  the 
patient  should  rest  for  an  hour  or  two  after  each  suspension.  The 
atrophy  of  the  optic  nerve  is  sometimes  seemingly  benefited  by  sul- 
phate of  strychnine,  gr.  y^  to  gr.  ^,  three  times  a  day,  and  con- 
tinued for  a  week  or  two  at  a  time,  then  an  intermission  of  several 
weeks,  when  it  may  be  resumed  again  for  a  week  or  two.  The 
vesical  symptoms  should  be  treatcKl  according  to  the  directions 
in  the  Chapter  on  Myelitis  (p  229).  The  vesical  symptoms  will 
also  l)e  benefited  by  alkalies,  nou-nitrogenized  diet,  and  properly 
selected  clothing  and  underclothing.  Galvanism  will  often  he 
found  to  be  extremely  beneficial  for  the  bladder-trouble,  and  for 
this  purpose  the  patient  should  be  seated  upon  a  large  electrode, 
covered  with  a  heavy  sponge,  which  should  be  dripping  with  hot 
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water  (p.  121).  This  should  be  placed  under  the  perineum,  and  the 
positive  pole  should  always  connect  with  it.  The  other  electrode 
should  be  a  large  one,  and  should  be  placed  over  the  lower  dorsal 
spine.  These  electrodes  being  placed  in  position,  a  gentle  current  of 
2  to  5  milliamp^res  should  be  gradually  turned  on  and  allowed  to 
pass  for  jBve  minutes.  This  electrical  application  should  be  made 
every  second  day.  The  so-called  crises  often  resist  treatment  very  ob- 
stinately. For  the  nephritic  and  laryngeal  crises  the  best  treatment  is 
the  internal  administration  of  codeia,  gr.  ^  to  ^  t.  i.  d.,  or  every  four 
hours,  or  a  hypodermic  of  sulphate  of  morphine  and  sulphate  of 
atropine.  For  the  gastric  crises,  uux  vomica,  bismuth,  papain, 
codeia,  oxalate  of  cerium,  pepsin,  and  hypodermics  of  morphine  and 
atropine  are  the  means  that  are  most  efiective.  Moreover,  the  food 
should  be  light  and  easily  digested,  and,  if  necessary,  should  be  pep- 
tonized. For  the  obstinate  constipation  aloetics,  with  nux  vomica  or 
belladonna,  may  be  given,  or  cascara  sagrada,  as  recommended  on 
page  229. 

PBIMABY  LATERAL  SCLEROSIS. 

Synonyms:  Einfache  spa8tischeSpinalparalyse(Erb).  Tabes  dor- 
sal spasmodique  (Charcot).  Spastische  Spinalis hmung.  Primary 
lateral  sclerosis.     Spastic  spinal  paralysis. 

Definition.  So-called  primary  lateral  sclerosis  is  a  disease  of 
the  spinal  cord  characterized  by  contractures,  exaggerated  motor  re- 
flexes, and  hasty  micturition. 

History.  Attention  was  first  called  to  this  disease  by  Erb  in 
1875,  and  shortly  afterward  Charcot  wrote  upon  it  Since  that  time 
numerous  contributions  have  been  made  to  the  subject. 

Clinical  Symptoms.  This  is  a  chronic  affection,  and  the  onset 
is  very  gradual.  The  symptoms  consist  of  contractures  and  exag- 
gerated motor  reflexes,  the  combination  of  the  two  classes  of  symp- 
toms causing  a  peculiar  walk  known  as  the  spasmodic  or  spastic  gait. 
In  a  pronounced  form  the  contracture  is  such  as  to  cause  abnormal 
position  of  the  limbs,  especially  of  the  flexor  muscles,  as  well  as  great 
stifibess,  and  it  can  then  be  readily  detected  in  attempting  to  flex  or 
extend  the  afiected  limb.  In  less  degree,  however,  the  contracture 
may  not  be  present  to  the  naked  eye,  although  the  patient  may  com- 
plain of  stiffness  in  the  affected  limbs.  At  this  time,  however,  its 
[presence  can  often  be  detected  by  the  following  test :  Extend  the 
imb  fully,  tell  the  patient  to  make  no  resistance  whatever,  and  then 
make  a  quick,  sudden  movement  of  flexion.  If  there  is  a  beginning 
contracture,  the  flexion  will  be  met  by  a  slight  muscular  click  or 
resistance,  which  a  little  experience  will  easily  teach  one  to  differen- 
tiate from  voluntary  resistance  (p.  170).  The  exaggerated  reflexes 
consist  of  the  knee-jerk,  sometimes  anklo-elonus,  jaw-jerk,  and  hasty 
micturition  By  this  latter  symptom,  to  which  attention  was  first 
called  by  Seguin  in  1873,  is  meant  a  desire  to  micturate  that  is  far 
less  controllable  than  it  should  be  in  a  healthy  i)erson.  In  unusual 
cases  the  tendon-reflexes  of  the  arm-  and  hand-muscles  may  be  also 
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found  to  be  exaggerated.  The  combination  of  contracture  a^ 
exaggerated  tendon-reflexes  gives  rise  to  the  so-called  spastic  gm  it 
The  patient  walks  upon  his  toes  and  the  ball  of  the  foot,  scarce// 
touching  the  heel  to  the  ground,  and  walks  as  if  upon  stiff  he^' 
springs,  with  a  jerky,  jiggery  motion  that  is  very  characteristf^ 
Sometimes,  in  addition  to  these  peculiarities,  the  leg  is  traiJe^ 
slightly  along  the  ground,  the  toes  shuffling  along  the  floor.  I^ 
is  a  matter  of  habit  in  my  clinic  to  diagnose  this  walk  almost  un^*^^^ 
failingly. 

Pathology.  When  the  autopsies  in  so-called  cases  of  lateral 
sclerosis  are  examined  it  is  readily  seen  that  the  theory  that  there 
is  a  primary  affection  of  the  lateral  pyramidal  columns  is  scarcely 
warrantable.  The  first  post-mortem  was  made  by  Charcot,  and  the 
lesion  was  found  to  be  a  disseminated  sclerosis.  The  second  autopsy 
was  made  by  von  Stofella,  and  although  the  lesion  was  found  to  be 
in  the  two  lateral  columns  in  about  the  area  of  the  lateral  pyramidal 
column,  the  spinal  cord  was  not  microscopically  examined,  and  no 
mention  was  made  of  the  brain  and  medulla.  Schulz  reports  five 
autopsies ;  in  one  there  was  a  gliomatous  tumor  in  the  medulla  ex- 
tending into  the  anterior  pyramid  ;  in  the  second  a  small  sarcomatous 
tumor  was  found  between  the  pons  and  the  cms  cerebri  ad  pontem; 
in  the  third  case  there  was  a  chronic  hydrocephalus  and  no  spinal 
changes  whatever ;  in  the  fourth  there  was  a  pachymeningitis  causing 
myelitis ;  in  the  fifth  there  was  a  transverse  myelitis  with  secondary 
postero-lateral  sclerosis.  Hallopeau's  case  had  a  tumor  in  the  medulla. 
Striirapell  describes  two  autopsies ;  in  the  first  there  was  a  myelitis  of 
the  upper  dorsal  region  ;  in  the  second  there  was  a  hydromyelus 
extending  throughout  the  cord.  In  Friedreich's  case  there  were 
numerous  cerebral  extravasations,  multiple  sclerotic  patchra  in  the 
medulla  and  spinal  cord,  with  proliferation  of  the  neuroglia,  and 
many  patches  of  softening.  Suckling's  case  was  very  evidently  one 
of  myelitis  with  subsequent  lateral  degeneration.  John  Hopkins,  to 
be  sure,  reports  a  case  as  having  only  a  degeneration  in  the  lateral 
columns ;  but  he  makes  no  special  mention  of  any  examination  having 
l)een  made  l)eyond  the  upj)er  portion  of  thedoreal  r^ion.  The  only 
single  case  that  has  been  carefully  examined  and  that  would  seem  to 
he  a  case  of  primary  lateral  sclerosis  is  one  reported  by  Dreschfeld 
and  Morgan.  In  this  microscopic  sections  of  the  brain  and  the 
medulla  al)ove  the  lower  portion  of  the  anterior  pyramid  in  the 
medulla  are  said  to  have  been  perfectly  normal,  and  there  were  no 
patholojj^ical  changes  observed  except  in  the  lateral  and  anterior 
pyramidal  columns.  But  one  case,  out  of  fourteen  reported  during 
a  period  of  nineteen  years,  is  certainly  not  enough  to  warrant  a  path- 
olo<:iral  assumption,  and  it  is  very  much  more  probable  that  Dresch- 
feld has  overlooked  some  changes  in  the  upper  portion  of  the  pyr- 
amidal tract — i)ossil)ly  such  slight  ones  as  have  been  found  in  some 
cases  of  amyotrophic  lateral  sclerosis  in  the  motor  convolutions — 
rather  than  that  there  really  is  a  primary  implication  of  the  lateral 
pyramidal  columns. 

Dl'RATION.     The  duration   in   cases  of  so-called  primary  lateral 
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sclerosis  will  depend  to  some  exteut  upon  the  causative  lesion, 
although  in  every  case  that  I  have  seen  it  is  eminently  a  chronic 
disease,  one  patient  of  mine  having  had  it  for  fifty  years,  since  earliest 
childhood. 

Prognosis.  The  prognosis  of  lateral  sclerosis  is  absolutely  un- 
favorable as  regards  improvement  or  cure. 

Diagnosis.  The  diagnosis  of  lateral  sclerosis  from  other  diseases 
18  generally  easy  enough,  and  the  differentiation  is  to  be  from  the 
other  maladies  which  are  enumerated  in  "Amyotrophic  Lateral  Scle- 
rosis," immediately  following. 

Treatment.  The  treatment  of  lateral  sclerosis  is  that  of  chronic 
myelitis,  except  that  the  exaggerated  reflexes  can  sometimes  be  mate- 
rially benefited  by  the  administration  of  hyoscyamine  gr.  yj^  once  or 
twice  a  day,  or  the  hydrobroraate  or  hydrochlorate  of  hyoscine  in 
the  same  doses.  Belladonna  also  seems  to  exert  a  favorable  influence 
upon  this  symptom  in  certain  individuals,  although  it  fails  utterly  in 
others,  and  the  drug  should  be  administered  in  the  form  of  a  reliable 
fluid-extract,  one  drop  once  to  three  times  daily,  or  the  sulphate  ot 
atropia,  gr.  j^  at  the  same  intervals. 

AM70TB0PHI0  LATERAL  SCLEROSIS. 

Synonyms:  Spastische  Spinalparalyse  mit  Muskelatrophie. 
Amyotrophische  Lateralsclerose.  Sclerose  lat^rale  amyotrophique 
(Charcot). 

Definition.  Amyotrophic  lateral  sclerosis  is  a  disease  of  the 
spinal  cord  characterized  by  motor  paresis,  muscular  atrophy,  con- 
tracture, and  exaggerated  reflexes,  without  cerebral,  sensory,  vesical, 
or  rectal  symptoms. 

Duration.  The  average  duration  of  the  disease  is  within  three 
years,  but  cases  have  been  known  to  last  for  ten  and  even  fifteen. 

Clinical  History.  The  typical  cases  usually  present  three  some- 
what fairly  defined  stages,  viz. :  First,  of  paresis ;  second,  of  atrophy ; 
third,  of  contracture  and  exaggerated  reflexes.  But  there  are  many 
exceptions  to  this  rule.  The  onset  is  generally  in  the  upper  extrem- 
ities, sometimes  in  one  of  the  fingers.  The  extension  to  the  lower 
extremities  and  to  the  medulla  oblongata  is  usually  made  within  six 
to  twelve  months.  Sometimes,  however,  the  onset  may  be  in  the 
medulla  oblongata,  or  in  the  lower  extremities.  The  paralysis  is 
purely  motor.  The  muscular  atrophy  is  invariably  of  the  whole 
body  of  the  muscle,  and  not  fibre  by  fibre,  as  in  progressive  muscular 
atrophy.  The  tendon-reflexes  are  exaggerated,  especially  the  knee- 
jerks,  and  ankle-clonus  is  ofteu  obtainable ;  but  these  symptoms 
disappear  in  the  later  stages.  The  commingled  contracture  and 
atropliy  give  rise  to  characteristic  deformities,  such  as  the  claw-hand, 
etc.,  and  there  is  generally  a  fibrillary  tremor  of  the  affected  limbs, 
and  sometimes  an  intentional  tremor,  /.  ^.,  a  tremor  cause<l  by  volun- 
tary movements.  The  progress  of  the  disease  is  gradual.  The 
affected  muscles  usually  prescMit  some  phases  of  the  reaction  of  de- 
generation.    Death  ensues  from  implication  of  the  vital  nuclei  in  the 
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medulla  oblongata,  from  general  debility,  or  from' pulmonary  con 
plications.  ^^ 

Prognosis.     The  prognosis  is  hopeless,  both  as  regards  life  an(^^ 
improvement. 

Diagnosis.     The  disease  is  to  be  differentiated  from — 
Progressive  muscular  atrophy ; 
Myelitis  of  the  anterior  horn  ; 
Ordinary  myelitis; 
Postero-lateral  sclerosis. 

Progressive  muscular  atrophy  begins  with  a  fibrillary  atrophy  of 
the  muscles,  the  paralysis  is  in  proportion  to  this,  and  there  is  no 
contracture  or  exaggerated  reflexes  whatsoever;  whilst  iu  amyo- 
trophic lateral  sclerosis  the  paralysis  is  usually  a  primary  symptom, 
the  atrophy  succeeds,  is  of  the  body  of  the  muscle  or  muscles,  and 
not  fibrillary,  and  there  supervene  contracture  and  exaggerated  re- 
flexes. 

Mydiiis  of  the  anterior  horn  in  the  child  should  never  be  con- 
founded with  amyotrophic  lateral  sclerosis,  for  the  former  is  always 
sudden  in  onset,  is  monoplegic  in  its  distribution,  and  affects  only  a 
certain  muscular  group  or  groups  within  that  one  limb ;  its  paralysis 
is  a  flaccid  one,  and  there  are  no  contractures  or  exaggerated  reflexes. 
Myelitis  of  the  anterior  horn  in  the  adult  usually  bqgins  with  motor 
paralysis  of  one  or  more  limbs  or  the  whole  l)ody,  reaching  its  acme 
m  a  few  days,  muscular  atrophy  succeeding  within  a  fortnight,  and 
the  paralysis  remains  a  flaccid  one,  contractures  and  exaggerated  re- 
flexes very  seldom  supervening. 

An  ordinary  myelitis  in  its  earlier  stage  might  be  confounded  with 
amyotrophic  lateral  sclerosis,  but  the  progress  of  the  former  affection 
should  render  a  mistake  impossible,  as  ordinary  myelitis  has  pro- 
nounced sensory,  rectal,  and  vesical  symptoms,  which  are  never 
present  in  amyotrophic  lateral  sclerosis. 

Postero-lateral  sclerosis^  or  combined  sclerosis — t.  ^.,  that  form  of 
combined  myelitis  in  which  the  posterior  and  lateral  columns  are 
simultaneously  affected — would  have  superadded  to  the  lateral  scle- 
rosis the  symptoms  of  locomotor  ataxia. 

Pathology.  The  lesion  of  amyotrophic  lateral  sclerosis  always 
consists  of  a  degeneration  in  the  lateral  and  anterior  pyramidal  col- 
umns and  of  destruction  of  ganji^lion-cells  in  the  anterior  cornua  of 
the  spinal  cord  and  the  motor  nuclei  of  the  medulla  oblongata.  The 
implication  of  the  lateral  columns  is  always  more  marked  than  that 
of  the  anterior  pyramidal  columns,  and  sometimes  the  latter  are 
sc»arcely  affcK^ted  at  all.  The  lesions  of  the  ganglion-cells  are  the 
same  as  are  seen  in  poliomyelitis  anterior,  and  consist  of  morpho- 
logical alt<'rations  in  their  structure.  Some  of  the  cells  disappear 
entirely,  some  lose  their  pr(x?esses,  some  become  smaller  in  size,  some 
are  highly  pigmented.  It  has  been  a  belief  with  many  authora  that 
the  cellular  alterations  in  these  anterior  cornua  are  due  to  precedent 
arterial  alterations,  but  there  has  l)een  no  proof  advanced  of  this 
view.  The  It  sions  in  the  pyramidal  columns  consist  of  impairment  or 
destruction  of  the  nerve-tul)ules,  and  proliferation  of  the  connective 
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with  the  occasiooal   presence  of  fatty  granuks  ami  corpora 

•Cttvng^oeaa.     Inasmuch  as  the  lesions  in  the  pyramidal  eo  hi  runs  and 

iti  the  anterior  horn  or  the  bulbar  nuck^i  are  always  bilateral,  there 

l:m^s  been  a  suspicion  in  the  neurological  mind  tliat  the  atiwtiou  was 

of  the  nature  of  a  secondary  degeneration  of  the  pymmidal  columns 

^3C tending  into  the  anterior  horns.     In  some  easei^   there  has  been 

£ciutid   to  be  a  niarke^l  degeneration  of  tlie  fibres  running  from  the 

niotor  convolutions,  whilst  in  tlie  otlier  eases  thedeireueration  has  l>een 

CT«€3ed  op  into  the  pons,  the  crura  cerebri,  and  the  interna!  capsule, 

WkSkA  in  »till  other  cases  the  degeneration  has  not  been  observed  aliove 

tJtke  decussation.     In  n<jne  haj^  there  been  grave  organic  disease  of 

file  upper  part  of  the  jn'ramidal  tract.     Whether,  therefore,  the  cases 

reported    ^s    being    without   k*sion    above  the   decussation  were  so 

^jainut^ly  examined  as  to  rletect  the  sliglit  aherations  which  others 

^Hbave  found,  is  a  questittn  that  very  naturally  arises.     At  die  present 

^^pme  %%*e  cannot,  for  this  reason,  distinctly  affirm  or  deny  that  the  lesion 

^Bn  the  pyramidal  columns  is  a  scK-ondary  lesion,  altliough  the  proba- 

^B>il!l]4^  are  strongly  in  favor  of  its  l>eing  so.     In  many  cases  of  polio- 

^Knyeliti:^  anterior  the  lateral  pyramidal  column  has  l^een  found  sec- 

^H>Qdarily  aflt^ieted  ;  in  mtmy  cases  of  lesion  in  the  cerebrum  the  anterior 

^Riorns  have  Ijeen  ibund  diseased,  although  the  pyramidal  tnicts  were 

intact^     In  several  aises  of  disease  in  the  c^rebrnm  muscular  atrophy 

» lias  supervened  without  intermediate  lesion  of  the  pyramidal  tract  or 
the  anterior  horn,  or  even  without  lesion  of  the  peripheral  nerve; 
froni  which  facts  it  is  easily  to  be  seen  that  there  i^  a  close  connec- 
tioQ  pathologically  between  the  motor  convolutions,  the  pyramidal 
tracts  the  anterior  horn,  the  motor  nerves,  and  the  muscles. 

Treatment.  As  will  f>e  very  evident,  the  treatment  of  amyo- 
trophic lateral  sclerosis  w^i  1 1  in  some  cases  depend  upon  the  causative 
lesion,  if  that  t^o  be  diagnosed.     In  most  cases,  ho  we  ver^  this  is  not 

I  possible,  and  the  treatment  must  Ije  experimentally  that  of  chronic 
myelitis. 


THE  COMBmBB  SCLEROSES  OF  THE  COED. 

Co m hi n ed  fa sc i cu  1  a r  seJ e- 


S^ionyrns:  Progressive  spastic  ataxia 
roses.     Ataxic  jiaraplegia. 

Not  iofrecinently  cases  are  observed  with  the  combined  symptoms 
of  hjcomotor  ataxia  of  a  mild  type  and  spastic  symptoms,  with  motor 
[mresis ;  and,  in  1885,  Ormerwl  analyzed  twenty  such  cases,  whilst, 
in  1886,  Grasset  collected  thirty-three  more,  and,  in  1887,  Dana 
based  a  m\>eT  upon  fijrty-fi  ve.  Since  then  numerous  cases  have  been 
reparted  liy  ditferent  antliors. 

The  lesions  ai^  genendly  in  tlie  lateral  «^r  anterior  pyramidal 
tracts,  or  both,  the  cei'ebcllar  tracts,  the  lateral  column  [irojier,  and 
the  columns  of  Goll.  (Fig.  1.)  The  dorsal  region  is  usually  most 
affected.  The  columns  of  Goll,  the  lateral  ]>yramidal  tracts,  und  the 
cerebellar  columns  are  often  affccte*!  throughout  their  whole  course. 
The  columns  of  Burdach  arc  sometimes  encroached  upon  in  the  lower 
or  upper  parts  of  the  conk     When  the  lateral  columns  are  iinpht^teil, 
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the  disease  sometimes  involves  the  column  of  Gowers,  and,  inwardly, 
the  lateral  mixed  column.     The  long  systems  of  fibres,  such  as  the 
column  of  Goll,  the  pyramidal  tract,  and  the  cerebellar  column,  are 
generally  affected  throughout  most  of  their  length ;  and  the  degen- 
eration usually   extends,  contrary   to  the   Wallerian   law,  in   the 
opposite  direction  to  the  course  of  the  normal  nerve-sensations  or 
impulses ;  so  that  it  runs  downward  in  the  columns  of  Groll  and  the 
cerebellar  tracts  and  upward  in  the  pyramidal  tracts,  being  less  in  the 
lower  levels  of  the  first-named  columns  and  in  the  upper  regions  of 
the  latter  ones.     In  some  cases  the  cells  of  the  anterior  horns  of  the 
cord  are  implicated,  and  also  the  cells  of  the  posterior  horns  and  of 
the  column  of  Clark.     There  is,  in  rare  cases,  a  slight  and  chronic 
meningitis  of  the  pia  mater.     The  lesions  are  generally  superficial, 
and  do  not  affect  the  vital  functions  of  the  cord  to  anything  like 
the  extent  that  is  seen  in  ordinary  transverse  myelitis  or  Landry's 

f)aralysis.  In  some  of  the  cases  there  is  a  commingling  of  diffuse 
esions  and  degeneration  of  the  tracts  that  have  been  named ;  and 
this  is  more  es^xicially  apt  to  occur  after  an  ordinary  myelitis,  giving 
rise  to  secondary  degenerations.  The  combined  scleroses  are  observed 
in  conjunction  with  many  affections  of  the  cerebro-spinal  nervous 
system,  such  as  general  paresis,  chronic  mania,  Friedreich's  disease, 
locomotor  ataxia,  myelitis,  and  so-called  spastic  paraplegia.  It  is  a 
question  whether  the  disease  is  a  primary  one  or  is  secondary — i.  c, 
whether  the  degeneration  of  the  different  columns  is  secondary  to  some 
pre-existing  lesion  of  the  brain  or  cord,  or  whether  they  start  pri- 
marily and  simultaneously  in  these  different  columns.  It  is  very 
certain,  as  we  have  seen,  that  such  general  lesions  as  general  paresis, 
chronic  mania,  and  myelitis  may  have  combined  scleroses  associated 
with  them,  and  it  therefore  seems  most  probable  that  the  general 
lesions  are  the  cause  and  the  starting-point  of  the  degeneration  in  the 
different  cohirans  Wliethcr  any  cases  are  primary  is  a  matter  that 
is,  to  my  mind,  very  questi()nal)le,  for  a  primary  disease  of  the  long 
system-fibres  of  the  cord  has  never  yet  been  demonstrated,  and,  in 
the  case  of  so-called  lateral  scleroses  and  locomotor  ataxia,  the  early 
doctrine  that  the  degenerations  observed  in  the  different  columns 
were  primary  has  been  gradually  disproved.  (See  Chap.  "  Lateral 
Sclerosis") 

As  might  be  supposed  in  advance,  the  symptoms  of  the  combined 
sclerosis  are  commingled  symptoms  of  locomotor  ataxia  and  lateral 
sclerosis,  except  that  the  clinical  picture  is  a  milder  one  than  in  indi- 
vidual cases  of  either  (me  of  these  two  diseases.  The  disease  is 
chronic,  and  the  onset  gradual.  There  is  first  noticed  a  motor  weak- 
ness of  the  lower  extremities,  usually  more  pronounced  upon  one 
side.  Then  the  patient  l)egins  to  show  some  inco-ordi nation  of  move- 
ment, such  as  l)eintr  nnal)le  to  walk  steadily  in  the  dark,  swaying 
with  the  eyes  closed  and  the  feet  approximated,  the  walk  becoming 
unsteadv,  sometimes  tottering.  If  at  this  time  the  muscular  strength 
is  teste<l,  there  will  l)e  found  to  be  muscular  weakness,  contrary  to 
what  is  observed  in  locomotor  ataxia.  This  ataxia  may  increase  very 
greatly  in  degree.     The  sensory  and  reflex  symptoms  of  locomotor 
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ataxia,  however,  are  generally  lacking.  There  is  seldom  any  of  the 
lightning-  and  stabbing-pains  or  much  imimirmeut  of  sensation,  and 
the  tendon-reflexes  of  the  knee  and  foot,  instead  of  being  lost,  as  is 
generally  the  case  in  locomotor  ataxia,  are  exaggerated — of\en  greatly, 
so  that  the  knee-jerk  is  spastic,  and  the  foot-clonus  may  be  readily 
evoked.  Gowers  believes  that  a  dull  sacral  pain  is  quite  frequent, 
and  sometimes  a  similar  dull  pain  is  felt  in  the  legs  or  in  the  spine 
after  fatigue,  and  is  an  early  symptom.  The  cincture  sensation,  or 
^ling  of  a  belt  about  the  waist,  so  common  in  ordinary  myelitis,  is 
almost  invariably  lacking.  The  upper  extremities  are  usually  nor- 
mal, but  they  may  present  symptoms  similar  to  those  of  the  legs. 
There  is  seldom  any  muscular  atrophy.  The  sexual  power  is  often 
impaired  at  an  early  period,  and  the  bladder  and  rectum  are  fre- 
quently implicated.  There  is  sometimes  a  loss  of  the  pupillary 
reflex  to  light,  and  occasionally  also  to  accommodation.  Optic-nerve 
atrophy  is  far  less  frequent  than  in  locomotor  ataxia.  The  ocular 
muscles  are  sometimes  affected.  There  is  no  nystagmus.  In  some 
cases  slight  impairment  of  articulation  has  been  noticed,  and  slight 
tremulous  movements  of  the  facial  muscles  without  mental  change. 
As  the  disease  progresses  the  motor  weakness  and  the  spastic  symp- 
tom.s  increase,  and  the  case  comes  to  present  the  picture  of  a  genuinely 
ataxic  paraplegia,  which  is  the  apt  name  that  has  been  given  to  it  by 
Gowers.  Complete  paralysis  may  result.  The  malady,  as  has  been 
said,  is  a  chronic  one,  lasting  many  years,  and  death  occurs  from 
renal  disease  and  the  trophic  lesious  incidental  to  all  forms  of  myelitis. 

The  diagnosis  of  the  combined  scleroses  must  be  from  locomotor 
ataxia,  lateral  sclerosis,  myelitis,  and  lesion  of  the  cerebellum  or  its 
peduncles.  This  diagnosis  can  usually  \>e  made  with  ease.  From 
locomotor  ataxia  it  is  to  be  distinguished  by  the  exaggerated  knee- 
jerk  and  foot-clonus,  the  former  of  which  is  infrequent  and  the  latter 
unknown  in  locomotor  ataxia,  as  well  as  by  the  absence  of  the  typical 
stabbing-  and  lightning-pains  of  the  latter  malady.  From  lateral 
sclerosis  it  is  to  be  distinguished  by  the  marked  element  of  ataxia 
that  is  observed  in  the  walk,  in  the  swaying  with  the  eyes  closed  and 
the  feet  approximated,  and,  when  the  upper  extremities  are  affected, 
in  the  inability  to  perform  finely  co-ordinated  movements  with  the 
arms  and  hands.  From  ordinary  myelitis  it  is  to  be  differentiated 
by  the  exceedingly  gradual  onset,  by  the  lack  of  marked  sensory 
symptoms,  severe  iiaralysis  of  the  bladder  and  rectum,  and  the  cinc- 
ture sensation ;  but  it  should  lie  remembered  that  the  disease  may 
follow  upon  a  myelitis,  in  which  case  the  history  will  make  the  matter 
clear.  From  lesion  of  the  cerelxjllum  and  its  peduncles  it  is  easily 
distinguished,  because  the  ataxia  of  cerelx»llar  disease  is  a  peculiar 
swaying  and  staggering,  like  that  of  a  person  slightly  intoxicated — 
so-called  titubation;  and  there  will  be  present  symptoms  of  an  intra- 
cranial lesion,  such  as  headache  and  paroxysms  of  vomiting,  whilst 
in  some  lesions  of  the  cerebellar  peduncles  there  are  semi-rotary  or 
markedly  staggering  movements  to  one  side. 

The  prognosis  of  the  combined  sclerosis,  so  far  as  we  now  know, 
is  grave  as  regards  the  cure,  and   most  cases  continue  for  many 
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years,  one  of  Striimpeirs  lasting  thirty,  whilst,  on  the  other  hand.  f:»fd, 
some  have  terminated  fatally  in  a  few  years.  The  disease,  however, -m:^, 
is  probably,  as  has  been  said,  but  a  mixture  of  symptoms,  and  th^  Mziie 
future  will  probably  separate  it  into  several  maladies,  so  that  tho^  mne 
prognosis  may  undergo  much  modification.  I  am  myself  inclined  toz^^  :*o 
think,  as  I  have  already  said,  that  many  of  these  cases  are  really^^^ ly 
cases  of  spinal  syphilis. 

The  treatment  of  the  disease  should  be  upon  the  same  principlea^ft^28 
that  have  been  laid  down  when  treating  of  locomotor  ataxia  andEz^id 
myelitis.  The  systematic  and  careful  use  of  the  faradic  current  o^^i3f 
high  tension,  as  well  as  the  static  current,  are  spoken  of  favorably—  ^■^. 
In  all  cases  the  patient  should  be  treated  thoroughly  for  syphilis  by^^^'Y 
means  of  the  iodides  and  mercury,  as  indicated  in  Chapter  VIII.,^.  —  •? 
"  Syphilis  of  the  Nervous  System." 

SYBINGOMTELITIS. 

Of  late  years  there  has  grown  up  a  voluminous  literature  upon  ^^^*^ 
the  symptomatology  and  the  pathology  of  syringomyelia,  which,  as  ^^-^^ 
the  name  denotes,  consists  of  certain  peculiar  cavities  in  the  sub-  — "^^ 
stance  of  the  spinal  cord.  This  pathological  condition  has  been  ^=^° 
recognized  for  fully  two  hundred  years  past,  and  to  it  Ollivier  pro-  — "^ 
posed  the  name  above.  There  are  in  reality  two  cavities  of  this  ^^\ 
kind  within  the  spinal  cord :  one  termed  hydromyelus,  consisting  of  '^^^Jj 
a  dilatation  of  the  central  canal  lined  by  cylindrical  epithelium ;  and 
the  true  syringomyelitis,  due  either  to  an  infiltration  of  the  spinal 
parenchyma  with  glioraatous  cells,  or  to  a  peculiar  connective-tissue 
formation  known  as  gliosis.  Either  may  be  congenital  or  acquired. 
Besides  these  there  may  be  mixed  forms,  consisting  of  hydromyelus 
and  syringomyelitis — L  c,  congenital  and  acquired  hydromyelus  with 
congenital  and  acquired  syringomyelitis;  or  there  may  be  a  hydro- 
syringomyelitis — that  is,  there  may  be  a  hydromyelus  or  dilatation 
of  the  central  canal  continuous  with  a  cavity  or  syringomyelitis 
extending  out  into  the  cord,  such  as  Schaffer  and  Priesz  have  recently 
described.  Hydromyelus  is,  as  has  already  been  said,  a  dilatation  of 
the  central  canal  of  the  cord.  This,  however,  is  not  always  in  the 
centre  in  the  site  of  the  fully  develo|)ed  central  canal,  because  the 
embryonic  central  canal  is  represented  often  by  a  cavity  extending 
into  what  is  in  later  life  the  posterior  fissure,  which  is  generally 
obliterated  in  the  process  of  development,  but  which  may  remain  in 
adult  life  separated  from  the  canal  in  the  centre.  In  such  a  latter 
event,  however,  this  cavity  possesses  an  epithelial  lining,  as  has  just 
been  stated.  Syringomyelitis  is  a  cavity  entirely  outside  the  site  of 
the  adult  or  embryonic  central  canal,  never  possesses  an  epithelial 
lining,  and  its  site  varies  in  each  case  according  to  the  molecular 
causes  heading  to  its  formation,  bearing  no  constant  relation  to  the 
adult  or  embryonic  central  canal.  There  has  been  much  discussion 
as  to  the  mode  of  formation  of  the  cavity  of  syringomyelitis.  Some 
have  held  that  the  anterior  portions  of  the  posterior  columns  have  a 
peculiar  predisposition  to  pathological  alterations,  so  that  in  this  area 
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Dew  formations  readily  occur  in  wlnrli  the  centime  breaks  dcjwn  ioto 
a  softened  mass  and  h  absorbed^  lend  1114^  ta  tlu'  format  ion  of  the 
cavity.      Others   have  maiDtained   that  hydnmiyehis   and  syringo- 
myclitis  are  identtt^l — /.  e,,  that  the  eyringooivelitis  found  in  adults 
is  the  remains  of  a  eongenital  hydrumyelus.     This  old  view  of  Ley- 
denX  however,  has  been  abundantly  di.sprove<K    Others  have  ass«*rted 
thai  both  hydromyelns  and  syringoniyelitis  are  caiiH^.M]  by  the  pres- 
sure of  tumors,  especially  glioniata,  mthiciug  veuous  stasis  and  ♦edema. 
But  that  tumors  are  oot  necessary  to  the  formation  of  snob  cavities  is 
proved  by  the  case  of  Joffroy  and  Achard,  who  in  their  turn  main- 
tain tliflt  there  is  a  non-gliomatous  form  of  syri  11  go  myelitis;  and  this 
view  lias  lieeu  supportiHl  by  two  cases  of  Schatt'er  and   Friesx.     As 
has  already  been  mentioned,  cttlicr  hydromyelus  or  syriugomyeba 
can  be  congenital  or  acquired;  tluit  they  are  identitml,  however,  is 
disproved   by  the   histological  ditfercnces  which  have  been  already 
alluded   to.     That  the  two  conditions  may  be  combined  has  been 
thoroughly  proven,  espet'ially  by  the  tiftlj  ciise  of  Schatler  and  Friesz, 
where  a  hyaromyelus  of  the  t^rvitml  enlargement  was  found  in  the 
oime  cord  with  a  glioma  of  the  dorsal  region,  the  two  i>eeoming  con- 
fluent at  a  certain   level.     lu  the  eases  of  syringomyelitis  due  to 
giiouia  the  pathologictd  alterations  usually  begin  with  an  infiltration 
of  ftniall  cells,  ex>nsisting  of  connective*tissiie  nuclei  or  embryonic 
cells,  and  at  the  same  time  there  is  a  production  of  exceedingly  fine 
neurc^lia,  so  that  the  normal  elements  of  the  cord  are  displaced*    In 
the  centre  of  this  glioraatous  mass  there  is  a  tendency  to  disintegra- 
tion an*l  a  cavity  results.     These  cavities  are  usually  in  tiie  central 
gmy  matter  about  the  commissure,  usually  extending  backward  iuto 
the  |>08terior  gray  horns  or  posterior  columns,  aud  sometimes  extend- 
ing forward  into  the  anterior  horns  on  one  or  even  both  sides.     The 
extent  of  the  cavity  upward  and  downward  in  the  cord  varies,  so  tliat 
it  may  only  be  found  for  a  sliort  distaneCj  or  it  may  extend  through 
the  whole  cord.    The  lower  cervical  and  the  upper  dnrsal  regions  are 
especially  prone  to  be  affected.     The  wall  of  the  ravity  consists  of  a 
dense  connective  tissue  extending  for  some  distance  beyond  its  mar- 
L"  :'  >  ;  the  cavity  itself  is  fille*!  with  fluid  of  a  serous  or  hyaline  cou- 
^     tency.      In   the  nou-gliomatous  cases   described   by  tJoHI'roy  and 
-Aeliaril   no  tumor  uf  any  kind  was  apparent,  but  there  was  aroiiud 
Hie  cavity  a  sort  of  amorphous  exudate  surrounding  the  vessel,  ofteu 
infiltrating  the  whole  vascular  tract*     The  neuroglia  of  the  white 
saud   gray  anbstance  was  displacetl  and  disintegrati^l  by  this  exudate. 
*Xhis   tieurogliar  wall  was  formeil   by  greatly  condeoscd   fibrillary 
rieuroglfa,  w^ith  all  the  characteristics  of  an  old   ncurogliar  selerogis 
which  had  reached  a  strong  degree  of  intensity^  almost  like  that  of  a 
c^icatrix,  and  which  the  observers  considere*!  to  be  of  sccoiidar)'  tor- 
■natioD,  as  tliey  could  jierceive  in   it   none  of  the  characteristics  of 
young   neuroglia   or  of  neoplastic   ti&ssue,  such    as  is  seen   in   the 
periphery  of  tumors.     At  one   [mint  the  process  of  disiutegmtion 
of  the  nervous  tis.^ue  by  the  amorphous  exudate  was  plainly  observ- 
able.     In    this   case   of  Dou-gliornatous    syringomyelia    there    was 
noticed  an  enormous  varicose  dilatation  of  the  veins  of  the  pia  mater 
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(which  has  also  been  observed  in  the  gliomatous  cases),  as  well  i 
abundant  leucocytes  in  the  perivascular  sheaths^  which  leucocyte 
were  also  observed  in  the  interior  of  the  vessels  pressed  against  the^  mr*ie 
internal  wall,  as  if  the  circulation  had  been  retarded.  The  cause  ofti^zxf 
the  stasis  of  the  circulation  is  as  yet  a  mystery,  although  it  was  at*  -^at 
first  supposed  that  it  was  due  to  the  pressure  of  the  turaor ;  but  this^^  Mis 
case  of  JofFroy  and  Achard  shows  that  it  was  found  in  cases  where-r^  rre 
there  is  no  tumor.  Roseubach  and  Schtscherbak  have  produceAK^^ 
such  stasis  experimentally  by  compression  of  the  spinal  cord,  andd^d 
have  also  observed  similar  exudates.  JofFroy  and  Achard  think  that:*  -^t 
in  their  case  the  relaxation  of  the  venous  circulation  was  produced  fc:^<l 
by  arterial  thrombosis,  as  they  had  found  several  capillaries  affected  M-^ 
with  obliterating  arteritis.  These  same  authors  call  attention  to  the  -^^  '^ 
fact  that  mauy  cases  of  syringomyelitis  that  have  been  reported  as  ^^  ^ 
caused  by  glioma  are  really  of  a  nature  similar  to  their  own,  and 
they  maintain  that  all  the  scleroses  of  the  spinal  cord  are  of  a  similar 
nature,  and  should  be  denominated  by  the  generic  name  of  yliom^ 
meaning  by  this  the  peculiar  histological  formation  described  by 
Chaslin  {vide  Chap.  IX.,  "  Epilepsy  ").  Weigert  agrees  with  them 
to  the  extent  of  believing  that  the  presence  of  a  mass  of  neuroglia 
around  a  syringomyelitic  cavity  does  not  necessarily  signify  glioma, 
but  may  be  a  secondary  formation.  Indeed,  Joffroy  and  Achard  go 
still  further  in  maintaining  that  the  presence  of  a  compact  and  cir- 
cumscribed massof  neurogliar  proliferation  is  not  necessarily  glioma, 
because  in  such  cases  the  structure  of  the  so-called  tumor  is  not 
identical  with  the  neoplasms  to  which  this  name  has  been  given ; 
and  Weigert  also  declares  that  in  cerebral  gliomata  the  neurogliar 
fibrillffi  are  almost  wanting  or  are  much  less  abundant  than  in  gray 
degeneratiou  or  syringomyelia,  whilst  in  this  particular  gliosis  which 
we  are  dealing  with  there  are  certain  characteristics  distinguishing 
them  from  the  gliomatous  tumors,  such  as  their  development  longi- 
tudinally, strand-like,  as  well  as  their  central  softening,  with  the 
production  of  a  cavity  surrounded  by  a  sclerotic  and  cicatricial-like 
wall.  Francotte  has  observed  a  case  of  syringomyelitis  in  conjunc- 
tion with  an  acute  myelitis,  and  Kiewlicz  has  reported  another  occur- 
ring with  a  transverse  myelitis  and  multiple  sclerosis.  Charcot  has 
also  seen  this  affection  with  hypertrophic  cervical  meningitis,  and 
Keller,  Vulpian,  and  Simon  have  also  observed  it  in  conjunction 
with  chronic  meningitis  at  the  points  where  the  cavity  began,  whilst 
Oppenhcim  has  found  it  also  with  meiiingomyelitis  of  traumatic 
origin,  and  Sileock  with  meningeal  adhesions  of  a  general  spinal 
sclerosis. 

The  disease  is  an  eminently  chronic  one,  slowly  progressive,  some 
cases  lasting  even  twenty  years,  but  there  are  remissions. 

I  have  been  able  to  count  up  167  autopsies.  Upon  the  symptoms 
observed  in  those  various  cases  there  have  Ixjen  vigorous  attempts 
made  to  offer  a  symptoniat()lo<;y  of  the  disease  sufficiently  precise  to 
make  a  diatjjnosis,  and  it  is  now  quite  a  fashion  in  this  country  to 
report  so-called  cases  of  syringomyelitis.  A-^ery  few  ante-mortem 
diagnoses  have  been  made,  however,  although  recently  Dercum  has 
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reportecl  a  brilliaut  one.  It  has  already  been  statetl  thai:  tlie  eavity 
afleets  by  preference  the  lower  eervitiil  and  the  upjjer  dursal  region 
of  the  cord,  and  by  reference  to  pp.  81  and  82  it  will  be  seen  what 
g^roups  of  muscles  are  therefore  most  likely  to  be  affe<.1ed.  In 
this  lower  cervical  and  upper  dorsiil  regJou  the  centre  of  the  gray 
matter  h  espmally  prone  to  be  involves],  and  the  eavity  extends 
out  into  the  posterior  eornua,  sometimes  into  the  lateral  colnnms. 
A  priariy  t here J ore,  we  should  expect  that  the  (symptoms  of  such 
a  cavity  would  l>e  thone  of  sensory  inipairraent,  vasomotor  and 
trophic  BVlDptoms,  ronscuhir  atro[>hy,  oecasionully  cootraeture ;  and 
as  the  caviry  is,  as  a  rule,  prHiouiinantly  unilateral,  certain  of 
tbe^e  symptoms  would  prevail  more  upon  one  side.  As  a  nuitter  of 
fact,  great  stress  has  been  hi  id  upon  the  sensory,  vasomotor,  and 
trophic  symptoms.  The  inipainnent  of  seusation,  it  is  claimed,  euu- 
siats  of  what  is  termed  disassociated  atijesthesia;  i.  e.^  marked  im- 
pairment of  the  senses  of  temj>erature  and  ])alu,  whilst  the  senses  of 
tact  and  muscular  sense  are  either  altogether  im impaired  or  very 
slightly  affected*  The  vasomotor  aud  trophic  disturbances  consist 
of  cyanosis,  coldness,  bnlhuis  ernptions,  uhnu^ation,  abscesses,  cveu 
atrophy  and  fra-^ility  of  the  bony  structures,  and  a  diminution  of 
perspiration.  It  is,  therefore,  asserted  that  we  may  make  a  diagnosis 
of  syringomyelitis  in  any  case  of  chronic  spinal  disease  in  which 
there  are  ai'^eas  of  disassoinatHl  anaesthesia,  marked  vasomotor  symp- 
toms of  the  kind  that  liave  been  deserihed,  muscular  atrophy  of 
certain  grou|>s  of  musi::les,  ataxia,  and  contracture  ;  these  symptoms 
beiDg  predominantly  nnilateral  and  varying  greatly  in  their  degree 
"  a  different  areas.  The  diagnosis  is  a  difficult  one  to  make,  in  proof 
f  which  is  the  remarkable  fart  that  Schult/e,  who  has  Ix'cn  the  mt^st 
iitliiisiastic  advocate  of  the  possibilities  of  siicli  a  diagnosis,  read  his 
paper  upon  the  snl^je*'*  >»i  187S,  aud  yet,  up  to  the  present  time, 
eiiteen  years  at^erward,  he  has  never  made  a  single  one  before 
eath.  in  es})ecial  is  it  dit!icu!t  to  make  a  ditlerential  diagnosis 
'foiu  Morvau's  disease  (see  "  JVIorvan's  Disease**),  in  whicli  the 
utopsics  so  far  made  have  shown  that  the  lesion  is  syringomy- 
lia,  although  it  is  not  yet  determined  whether  this  same  syuip- 
ora-group  may  not  have  other  [>athoh>gical  lesiims  cansativc  of  it, 
Morv^an  himself  stoutly  believes;  whilst  Ilanot  has  rejmrti?^!  a 
se  of  Morvan's  disease  subsequent  to  typhoid  fever  in  which  no 
utopsy  was  naade,  it  is  true,  but  yet  in  which  the  symptoms  followed 
%he  typhoid  fever  at  too  quick  an  interval  to  permit  of  the  supposition 
of  a  syringorayelitis. 

If  the  symptomatology,  as  it  has  been  describee],  should  prove  witli 
lime  to  be  accurate,  the  diagnosis  ought  readily  to  be  made  from  such 
ether  diseases  as — 

Amyotrophic  lateral  sclcrosrs ; 

Progressive  ninsc»ular  atrophy ; 

Transverse  myelitis; 

Disseminatetl  sclerosis ; 

Locomotor  ataxia  ; 

Cervical  hypertrophic  pachymeningitis  j 
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Alcoholic  paralysis ; 
Hysteria ; 
Anaesthetic  leprosy. 

Amyotrophic  lateral  sclerosis  and  progressive  muscular  atrophy 
bilateral  diseases,  and  have  no  sensory  disturbances  whatever,  and  no^ 
trophic  disturbances  except  the  muscular  atrophy  of  the  progressive 
muscular  atrophy. 

Transverse  myelitis  is  also  a  bilateral  disease,  frequently  of  acute 
origin,  in  which  the  marked  trophic  disturbances  causing  necrosis 
of  bone,  abscess,  and  whitlows  are  not  observed. 

In  disseminated  sclerosis  the  symptoms  are  almost  invariably  bi- 
lateral, and  there  is  a  degree  of  tremor  which  is  not  usually  observed 
in  syringorayelitis,  whilst  the  trophic  symptoms  are  not  so  great  as 
in  the  latter  lesion. 

Locomotor  ataxia,  too,  is  a  bilateral  disease,  and  the  disassociated 
anaesthesia  has  not  been  observed  in  it  so  far  as  we  now  know,  whilst 
the  trophic  disturbances  are  never  of  the  extent  of  those  which  are 
claimed  for  syringomyelitis. 

In  cervical  hypertrophic  pachymeningitis  the  great  pain  in  the  cer- 
vical region  radiating  down  into  the  upper  extremities  is  greater  than 
is  usually  observed  in  cases  of  syringomyelitis,  although  occasionally 
it  may  be  difficult  to  make  a  differentiation  from  this  symptom  ;  but 
in  this  form  of  meningitis  the  trophic  disturbances  are  never  of  the 
extent  of  those  observed  in  syringomyelitis. 

In  certain  cases  of  alcoholic  paralysis  and  hysteiia  the  disassociated 
anaesthesia  has  been  observed,  but  in  alcoholism  the  knowledge  of 
the  causation  and  the  other  symptoms,  and  in  hysteria  the  general 
symptoms  of  hysteria  itself,  will  enable  us  to  make  the  diagnosis, 
although  it  must  be  remembered  that  in  syringomyelitis,  as  well  as 
in  hysteria,  there  has  been  observed  a  concentration  of  the  field  of 
vision. 

In  ancesthesic  leprosy  there  is,  according  to  Leloir,  a  prodromic 
period,  or  a  period  of  invasion  ;  an  eruptive  period,  which  may  be 
short  or  excessively  prolonged,  and  which  is  characterized  bj'  a  cuta- 
neous eruption  or  by  an  eruption  along  the  nerve-trunks,  or,  rarely, 
the  cutaneous  eruption  may  be  lacking;  third,  a  stage  of  nervous 
implication.  The  prodromic  period  has  such  general  symptoms  as 
fever,  chills,  tendency  to  slumlier,  painful  digestion,  rheumatoid  and 
neuralgic  symptoms,  etc.,  of  such  marked  intensity  that  the  patient 
is  usually  confined  to  bed.  The  eruptive  period  is  characterized  by 
raacuhi,  erythema,  or  pigmentary  macula.  In  the  stage  of  nervous 
involvement  there  may  be  well-marked  anaesthesia,  usually  not,  how- 
ever, so  far  as  we  yet  know,  of  the  disassociated  form,  and  the  trophic 
disturbances  may  l)e  as  marked  as  in  Morvan's  disease.  The  diag- 
nosis, however,  cau  be  made  by  attention  to  the  precedent  stages. 

MORVAN'S  DISEASE. 

In  1883  Morvau  descrilx}d  a  disease  which  he  denominated  anal- 
gesic paresis  with   whitlow  of  the  superior  extremities,  or  pareso- 
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analgesia  of  the  eiiperior  extremilies,  but  to  which,  in  the  twelve  yeare 

that  have  siuce  ehipsed,  the  Diime  lias  come  to  be  g;iven  of  Morvaivs 

disestae.     He  states  that  he  had  been  observing  tliese  eases  for  upward 

or  thirty  years,  and  his  attention  was  first  culled  to  tlie  matter  by 

ba%*ing  a  patient  come  to  him  who  had  a  wliitlow  for  which  he  re- 

com  mended  incision^  and  who,  much  to  his  surprise,  manifested  no 

evidence  of  pain  whatever  when  the  inrisiMn  was  made.    Morvan  has 

si  nc-c  made  a  number  of  commnnieatiouB  upon  the  wime  subjeet.     The 

nnstlady  affects  the  upjwr  extremities,  being  at  first  loi-alized  in  one  of 

tli^m,  usnally  in  the  forearm   and   baud.     Tlie  tir.st  symptoms  are 

tli€:>seof  nenralj^ia,  the  paiu  heing  often  very  severe,  and  tliese  are 

followed  by  jMiresis  and  analgesia^  iinally  by  tine  or  more  whitloAvs, 

^vritli  necrosis  t%f  tlie    phalangt»s»       Tlie  disease  proretils  io  stages. 

When  the  neuralgic  period  has  lasted  for  several  years,  perhaps,  the 

pmralyticy  analgesic,  and  trophic  sytnptoms  appear,  and  extend  into 

the?    other  up|)er  extremity.     Atrophy  of  the  nuiseles  paralyzed  is 

j^C^ncrally  observed,  or  there  may  l^e  analgesic  segnients  of  the  limb, 

Iix    1886  Morvan  had  reported  nineteen  cases,  tour  of  which  only 

^ir«r€  in  males.     Youth  is  a  prcHlisposin^  age,  as  in  twelve  of  these 

cmat?fi  the  age  was  between  twenty  and  thirty  years,  and  tlie  others 

l>evotid  this*    In  six  there  was  seemingly  a  traumatic  origin*    Mtirvan 

had  also  seen*  contrary  to  liis  first  experience,  the  malady  affect  the 

lo^vcr extremities,  althongh  he  had  never  observed  that  the  muscles 

oF    the  trunk  were  affected.     The  analgesia  had  sometrmes  involved 

th^  whole  up[)er  linib,  in  tfiree  eases  the  corresponding  side  of  the 

tiook,  the  face,  and  the  scalp  to  the  vertex,  and  \i\  two  cases  the  trnuk 

**^    far  as  the  last  dorsal  pair,     Hyjx'ridrosis  had  also  been  observed, 

^*^    no  ease  had  paresis  been  witnessed  without  aualgesiaj  but  in  three 

^^«s  there  was  analgesia  without   paresis.     In  most  of  these  cases 

disassociated  anaesthesia  has  heen  ol>served,  but  in  some  of  them 

*'*^re  has  been  an  impairment  of  all  the  fonr  senses  of  touchy  pain, 

^^■^perature,  and  muscular  sense. 

'The  onlv  autopsies  that  have  yet  been  made  are  the  three  by 
^oflroy  and  Achard,  and  in  rnvTv  one  of  them  a  syringomyelitis  has 
*^p^Mi  found.  Hauot,  however,  has  reportKl  a  case  as  occurring 
^*^c»rtly  after  a  typhoid  fever — yeai-s  too  soon,  it  would  seem,  to  per- 
2^11  of  the  supposition  of  a  syringomyelitis  being  present  The 
^*tierential  diagnosis  has  been  dealt  with  fidly  in  '*  Syringomyelitis," 
^*^d  it  is  yet  a  (piestion  whether  ilorvan's  disease  is  a  form  of  syringo- 
^^J'elitis^  or  whether  it  may  not  l>e  due  to  other  causes. 


TUMORS  OF  THE  SPINAL  CORP. 


^^^  Tumors  of  the  cord  are  most  frequently  syphilitic  or  tubercnlons, 
|l^l though  parasitic  tumors  occasionally  occur,  and  in  some  rare  cases 
P^^l^inal  neoplasms  are  cougenital.  The  tumors  may  lie  outside  the 
[  ^iira,  inside  this  membrane,  or  in  the  substance  of  the  cord.  The 
**xtra-dural  forms  are  lipoma,  echinoeoeci,  euchoudrnmrt,  sarcoma, 
*"giicer,  and  oonneetive-t issue  proliferations  from  osseous  disease.  The 
intra-dural  neoplasms  are  chiefly  syphilomata,  sarcomata,  myxoniata. 
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tubercular,  parasitic  growths,  echinococcijcysticerci, and  fatty  growths,  ^e 

although   the   last  five  are  rare.     In  the  parenchyma  of  the  cord  fu 

syphiloma,  glioma,  sarcoma,  myxoma,  and  tubercular  tumors  occur,  ^-i 

the  first  two  being  the  most  frequent,  and  cysticerci  are  occasionally  ^^ 

met  with. 

The  symptoms  of  spiual  tumors  should  be  divided  into  two  classes:  r 

general  and  localizing  ones.     The  general  symptoms  are  pain  and  M2 

malaise.     The  pain  is  often  severe,  and  varies  much  in  character,  ^- 

being  darting,  stabbing,  or  dull  and  aching.     Its  intensity  is  usually  "^» 

great.     The  malaise  is  generally  in  proportion  to  the  pain,  although  ^ 

in  cancers  it  may  be  disproportionate.     The  localizing  symptoms  are  ^^3 

those  caused  by  implication  of  the  cord  at  diflferent  levels,  and  of         "^^ 
these  the  best  idea  can  be  gained  by  a  study  of  the  table  on  page  82.  •  ^ 

However  much  the  localizing  symptoms  may  vary  in  degree,  they  "V 

are  invariably  accompanied  by  motor  and  sensory  paralysis  and  by  ^^ 

muscular  spasm. 

The  diagnosis  of  spinal  tumors  is  a  difficult  one,  and  they  must  ^ 

be  distinguished  from  such  affections  as  myelitis,  locomotor  ataxia, 
spinal  syphilis,  spinal  tuberculosis.,  neuritis,  caries  of  the  vertebral 
column.  Pott's  disease,  syringomyelitis,  and  traumata  of  the  cord. 

When  myelitis  is  of  the  type  of  poliomyelitis  anterior  the  affec- 
tion occurs  in  a  child  usually,  and  is  purely  motor  in  its  symptoms, 
consisting  of  a  paralysis  of  certain  muscles  in  a  limb,  generally  the 
arm-  or  leg-type,  with  atrophy  and  reaction  of  degeneration,  and  there 
are  no  vesical,  rectal,  sensory,  or  spastic  symptoms.  When  the  mye- 
litis suspected  is  a  transverse  myelitis,  the  symptoms  are  generally 
subacute,  reaching  their  acme  in  a  few  days  or  a  week,  and  not  at- 
tended by  the  pain  that  is  characteristic  of  spinal  tumors. 

Locomotor  ataxia  has  only  one  symptom  giving  it  a  resemblance 
to  spinal  tumor,  and  that  is  the  pain ;  but  in  locomotor  ataxia, 
although  the  pain  may  be  darting,  stabbing,  and  severe,  it  varies  in 
location,  is  vagabond  in  character,  and  is  also  paroxysmal  and  not 
continuous  as  in  spinal  tumor ;  nor  are  there  the  motor  paralysis  and 
spastic  svmptoms  which  are  present  in  spinal  tumor.  Besides  this, 
locomotor  ataxia  has  an  optic-nerve  atrophy  associated  with  it  in  a 
certain  proportion  of  cases,  which  is  not  usually  seen  in  cases  of  spinal 
tumor. 

Spinal  syphilis,  it  should  be  borne  in  mind,  may  cause  a  tumor, 
and  this  is  generally  associated  with  symptoms  of  diffuse  spinal 
or  cerebro-spinal  syphilis.  In  cases  of  spinal  syphilis  I  believe  that 
there  is  a  great  tendency  to  exaggerateil  tendon-reflexes,  particularly 
of  the  quadriceps  extensor  tendon  (knee-jerk),  and  that  the  paralysis 
is  either  motor  or  mainly  motor,  whilst  pain  is  an  infrequent  symp- 
tom;  and  in  cerebrospinal  syphilis  there  will  also  be  symptoms  of 
cerebral  lesion  which  are  entirely  lacking  in  cases  of  spinal  tumor. 
But  if  a  spinal  tnmor  should  be  syphilitic,  and  the  symptoms  of 
general  spinal  implication  by  the  syphilis  should  be  subsidiary,  the 
diagnosis  may  become  very  difficult,  and  it  can  only  be  made  tenta- 
tively upon  a  knowledu^e  of  the  syphilitic  infection,  conjoined  with 
the  results  of  mercurial  cr  iodide  treatment. 
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^»  Spinal  tuberculosis  may  give  rise  to  a  tumor  akme,  or  to  diffuse 
diberculoufl  infection  of  the  cord,  aa^sociated  with  the  fariiiatiou  of  a 
jTBeoplasm.  In  the  ktter  case  the  history  of  the  tiiljertnilous  heredity 
or  infeetioD,  with  a  kuowledj^e  of  precedent  pulmonary  itnplieatioQj 
'iMroiiId  aid  us  greatly  in  making  tlie  diagnosis.  If,  however,  there 
^)Oiild  be  no  positive  history  of  tuberenlous  infection,  and  no  evidence 
of  general  implication  of  tlie  spinal  eord  by  tuberculosis,  the  diag- 
xioaia  may  be  made  by  exclusion  ;  in  otiier  worda,  syphilis^  eyries, 
£ind  Pott's  disease  must  be  excluded,  when  the  diagoosi.s  would  lie 
between  a  tuberculous  aud  some  other  form  of  tumor,  and  the  dif- 
^rentiatioD  would  be  impossible. 

The  diagnosis  from  neuritis  sliould  not  be  difficult,  because  in 
^peuritis  the  affection  would  be  limited  to  a  single  nerve- trunk,  or  in 
^■nulttple  neuritis  there  would  be  an  acute  or  sul>acute  onset  of  the 
^■iGreetion,  and  besides  this,  the  pain  of  neuritis  is  not  apt  to  be  so 
Jhharp  and  lancinating  as  in  sspiual  tumor. 

In  caries  of  the  vertebral  column  there  will  lie  a  greater  immo- 
bility of  the  vertebral  column  than  in  eases  of  spinal  tumor,  and 
there  will  not  be  the  pain.  The  diagnosis  of  spinal  tumor  is  often 
extremely  difficult,  however. 

lu  Pott's  disease  the  diagnosis  can  usually  be  made  with  ease  by 
means  of  the  characteristic  vertebral  deformities,  and  the  history  of 
rbachitis  or  tuberculosis  as  the  predisposing  cause. 

The  diagnosis  l)etweeu  spinal  tumor  aud  syriugo-myelitis  (which 
is  often  but  a  form  of  tumor)  can  be  made  by  reference  to  the  details 
given  in  the  Chapter  on  **SyringDmyelitis," 

Trauma  of  tlie  wrti  can  be  readily  diagnose<i  by  a  history  of  the 
trauma,  with  probably  the  cooaetpient  vertebral  deformity. 

The  prugnosjK  of  spinal  tumor  is  unfavorable,  except  in  the  syph- 
ilitic ca^es  which  have  not  causetl  irreparable  structural  mischief, 
and  whether  this  has  been  done  can  only  be  determined  by  syphilitic 

■  treatment. 
The  treatment  of  spinal  tumors  should  be  by  means  of  the  iodide 
and  mercurials  as  has  l>een  recommended  in  Chapter  VIII-,  *' Syph- 
ilis of  the  Nervous  System,''     If  tliese  should  prove  to  have  no  effect, 
Han  operation  uiK}n  the  spinal  cord  holds  out  some  chance  of  relief* 


TRAUMATA  OF  THE  COED. 


Traumata  of  the  cord  ci)nsist  of  injuries  to  the  conl  itself  or  to 
the  vertebral  column.  Wlieu  the  cord  itself  has  Ijcen  injured,  hemor- 
rhage may  occur,  either  extra-  or  iotra-dural,  iu  the  |na  mater,  iu 
the  substance  of  the  inird  itself,  or  the  sub^stance  of  the  cord  may  \ye 
laoerateil,  aud  this  laceration  may  give  rise  to  myelitis  with  soften- 
ing. Someautho»>s  have  statevl  tlmt  the  cord  cannot  i>e  injure<l  unless 
the  vertebral  cH^Iomn  has  susUiined  a  fracture,  but  this  statement, 
which  is  of  great  importance  in  a  medico-legal  aspect,  is  incorrect,  for 
a  number  of  cjises  have  been  reported  (and  I  li  a ve  had  several  myself) 
in  which  myelitis  has  o<^*cu  rred  from  traumatism  without  the  slightest 
evidence  of  fracture  of  the  vertebra.     This  so-called  concussion  of 

19 
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the  cord  gives  rise  to  myelitis,  aud  not  to  the  syraptonis  of  so-ca^H 
railway  spine,  for  these  latter  of  late  years  have  beeu  shown  lo  flP 
really  traumatic  nearasthenia.  (Chapter  XX IL,  *' Railway  iDJuries, 
etc/*')  The  symptoms  of  injury  to  the  eord^  either  dii'ect  or  from 
traclure  of  the  vertebrte,  are  those  of  myelitis,  and  these  symptoms 
will  vary  lo  character  accord  in  j^  to  tiie  level  of  the  «xird  that  is 
atfeetetl,  and  what  the  symptoms  are  can  be  best  realized  by  a  study 
of  the  table  on  p.  82.  It  must  also  be  remembered  that  this  is  of 
very  great  metlieo-legal  importance.  The  symptoms  of  traunmtie 
myelitis  may  not  occor  immaliately  after  the  injury,  but  they  may 
come  on  gradual ly^  although  iu  all  eases  there  should  l)e  a  distiuct 
clironologicat  sequence.  There  is  one  symptom,  however,  that  is 
very  frequent  in  traumata  of  the  cord,  and  tliat  is  pain,  which  may 
continue  for  years — in  one  case  of  mine  extending  over  twenty  years, 
although  a  very  fair  recovery  was  made.  This  pain  may  vary  in 
site  according  to  tlie  portion  of  the  cord  that  is  injured,  and  in  the 
course  of  time  it  usually  passes  into  a  ueumlgia,  which  is  excited  by 
changes  in  the  weather,  such  as  the  approach  of  storms,  the  passage 
of  storms,  or  the  periotl  of  clear  weatlier  (the  so-called  anti'cydofiel 
succeeding  storms,  or  by  fatigue  or  failure  of  general  health  ;  and  it 
often  occurs  in  paroxysms  which  have  no  ascertainable  cause.  ^m 
Tlie  diagnosis  of  injury  to  the  spinal  cortl  or  the  vertebral  cola^f 
is  usually  made  with  Ciise.  In  the  first  place,  there  is  the  history  or 
the  trauma,  aud  then  a  careful  examination  will  disco %-cr  some  abnor- 
mality in  tlie  jKtsitiou  of  the  vertebne,  or  some  symptoms  indicating 
disease  of  the  spinal  parenchyma.  As  these  cases  so  frequently  have 
a  vivid  metlicolegal  interest  aud  oerjupy  so  much  of  the  attention  of 
our  courts,  every  ease  should  be  examined  with  tlie  most  minute 
care.  The  patient  should  be  stripfjcd,  made  to  l^eud  his  Ixxly  in 
every  direction,  and  the  line  of  the  vertebral  column  should  be 
carefully  tracetl,  so  as  to  test  the  mobility  of  the  vertebral  column. 
Then  sensation  should  be  minutely  examined,  testing  the  sense  of 
touch,  tem|3erature,  pain,  and  muscular  sense  {vide  Chapter  II., 
^' Tests  of  General  Motor  ujrI  Sensory  Symptoms").  The  condi- 
tion of  the  bladder  should  be  c^arefully  inquired  into,  aud  also  that 
of  the  rectum.  The  patient  having  been  stripped,  as  has  iTceo 
advised,  the  musr-ular  groups  should  lie  carefully  examined  for  losses 
of  contour  wliieli  may  indicate  atrophy.  The  skin  of  tlie  affected 
parts  should  l>e  carefully  observed  so  as  to  ascertain  whether  it 
is  unusual ly  glossy,  whether  the  fingers  or  toes  are  bulbous,  or 
wliether  the  surface-teuqierature  is  decreased.  The  power  of 
motion  should  also  Ix*  c^irefully  tested  by  ascertaining  the  strength 
of  the  various  muscular  groups.  The  tendon-reflexes,  e9i>ecially 
the  knee-jerk,  should  be  interrogated.  When  such  a  careful  and 
minute  examination  as  this  is  made  by  a  corajietent  oljserver,  no 
possible  symptoms  should  e^t:ii{)e.  In  making  this  prolonged  series 
of  testSj  such  diseases  as  traumatic  neurasthenia,  hypochondria,  and 
Pott's  disease  should  lie  excluded,  and  tlie  poHsibility  of  the  patient 
Ijeing  a  malingerer  siiould  l>e  constantly  remembert*d.  In  regard  to 
malingering,   however,  I  desire   to   impress   strenuously  one   fart. 
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amelv,  that  it  sliould  not  be  assumed,  as  is  too  generally  done, 
specially  by  surgeons  io  tl»e  employ  of  corj^orations,  that  the 
[patient  is  shamiDing,  The  importance  of  a  fair  and  impartial 
attitude  in  this  matter  can  only  be  appreeiated  by  one  who  has 
bad  large  experience  in  accidi'nt-fluits.  The  rliagnosi^  from  trau- 
matic neurastnenia  \s  made  readily  cnoU|^h,  for  in  the  latter  the 
symptoms  are  general  anfl  often  *xjmmingled  with  an  element  of  hys- 
teria, whilst  in  localize*]  spinal  traoniti  tlie  symptoms  are  Im^I,  and 
there  is  seldom  any  hysterical  element.  In  traomatic  neiiiitsttienia, 
also,  there  is  very  frequently  a  concentration  of  the  field  of  vision  and 
a  d^ree  of  localized,  symmetrical,  or  bilateral  anoesthesia,  occupying  a 
segment  of  limb,  and  these  two  symptoras  are  not  observed  in  the 
localized  traumatic  spinal  aflection.  In  a  large  number  of  cases  of 
traumatic  neurasthenia,  too,  there  is  no  paralysis  of  motion,  although 
there  may  be  of  sensation,  but  this  never  occurs  with  traumatic  myelitis. 
The  diagnosis  of  hypnchoodria  can  be  readily  made  l>y  anybody  who 
is  expert  enough  in  neurological  matters  to  know  that  no  true  8ymi>- 
t<3ms  of  myelitis  are  present,  and  that  the  |>attent  has  the  mental 
characteristics  of  the  hyptx-hondriac.  The  malingerer  can  l>e  readily 
detectetl  by  the  comj>etent  neurologist  wlio  is  adept  enough  to  pene- 
trate the  sham  presentation  of  a  myelitis,  many  symptoms  of  which 
cannot  be  simulated,  such  as  exaggerated  and  spastic  knee-jerk  and 
f*ot -clonus,  loss  of  J3ain-sense,  muscndar  atrophy,  the  reaction  of 
»Irjj;eneration,  and  the  contraetures.  Paralysis  of  the  re*:^tutn  may  be 
claimed,  and  it  may  be  dilficult,  for  obvious  reasons,  to  ascertain 
whether  the  patient  is  telling  t!ie  truth  or  not  To  a  certain  extent 
this  is  also  true  of  asserted  paralysis  of  the  bladder,  but  it  is  some- 
times [possible  to  test  this  statement  by  one  of  two  methods.  In  the 
first  plai^,  it  may  l>e  ctisnally  inquired  of  the  patient  as  to  how  long 
he  can  retain  the  urine.  If  lie  statf:^  tliat  he  e^n  do  this  for  only  a  short 
time,  it  may  be  possible  to  engage  him  in  t^onversatirm,  or  to  keep  him 
upon  the  witness-stand  for  a  iJ«?riod  long  ex(?eeding  that  which  he  has 
mentioned.  If,  on  tlie  other  hand,  he  asserts  that  he  crannot  pass  the 
urine,  ask  him  how  long  it  has  been  siufje  he  last  urinate<l,aud  if  he  says 
that  it  lias  been  several  hours  bt-fore,  the  insertion  of  a  aitheter  and  tlie 
determination  of  the  amonnt  of  retained  urine  will  test  the  truth  of 
his  remark*  Unfortunately,  however,  the  last  of  these  met  hods  can- 
not be  often  employed  nowadays,  in  the  State  of  New  York  at  least, 
ftince  the  ctjurts  have  ruleti  that  defendants  in  damage-suits  have  no 
right  to  a  medieval  examination  of  the  plaintifT.  In  the  scf-ond  place, 
an  examination  of  the  urine  nuty  l>e  of  value.  If  the  urine  is  with- 
drawn by  catheter,  and  it  presents  evidence  of  a  cystitis,  this  would 
be  proof  that  the  patient's  statement  of  vesical  paralysis  was  proln 
ably  true.  Let  the  i-eader  bear  ea  re  fully  in  mind,  however,  that  the 
converse  of  this  proposition  is  not  gootl  legal  proof,  for  it  sometimes 
happens  that  a  patient  lias  vesical  paralysis,  causing  retention  or 
.meontinence  of  urine,  without  cystitis.  This  test,  therefore,  has  only 
^a  positive  value,  and  a  very  limited  negative  one. 

The  treatment  of  traumatic  myelitis  should  be  the  treatment  of  an 
ordinary  myelitis,  unless  there  is  such  evident  fracture  of  the  verte- 
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bral  column  as  to  make  it  evident  that  there  is  compression^  when  a 
spinal  operation  should  be  done.     Care  must  be  taken,  however,  no^ 
to  operate  too  soon  unless  there  is  such  probable  compression,  for  !l 
have  seen  a  number  of  cases  of  traumatic  myelitis  recover  withoai 
any  surgical  procedures.     If  it  should  be  thought  advisable  to  resor 
to  a  surgical  operation,  however,  this  should  be  done  as  promptly  a 
it  has  been  decided  upon ;  for  whilst,  as  I  have  stated,  1  have  seenr:^^*^ 
cases   recover  without  operation,  I   have  yet  seen  other  cases  ofc^^^ 
indubitable  compression  lefl  so  long  that  irreparable  mischief  had^^^^ 
been  done  to  tne  spinal    parenchjrma,   which  could    have    been  m:^-"^ 
entirely  or  largely  prevented  by  an  early  operation.     As  rfgardaist^™ 
surgical  operation,  therefore,  cases  of  traumatic  spinal  lesion  shoulAfc^  M 
be  divided  into  three  classes:  those  in  which  there  is  indubitable'^^ -^^ 
evidence  of  compression,  those  in  which   there  is  no  evidence  of^^^' 
compression,  and  those  in  which  the  evidence  of  compression  is-^*-^ 
doubtful.     The  first  class  should  be  promptly  operated  upon ;  in  ^^^-^ 
the  second  class  of  cases  an  operation  is  useless ;  the  third  class         '~ 
should  be  put  under  careful  treatment  for  myelitis  until  such  time  as 
they  have  ceased  to  improve,  and,  when  this  cessation  of  improvement 
has  continued  for  a  period  of  two  or  three  months,  an  exploratory 
operation  should  be  done. 

GLOSSO-LABia-LABTNGEAL  PARALYSIS. 

Synonyms :  Bulbar  paralysis.    Progressive  bulbar  paralysis.    Pro- 

Sjressive  Bulbarparalyse.  Paralysie  musculaire  progressive  de  la 
angue,  du  voile  du  palais,  et  des  l^vres.^  Atrophic  primitive  des 
noyaux  moteurs. 

Definition.  A  motor  paralysis,  with  muscular  atrophy,  affect- 
ing the  motor  cranial  nerves  and  attached  muscles,  especially  the 
hypoglossal,  and  cei*tain  filaments  of  the  facial  and  the  spinal 
accessory. 

History.  As  far  back  as  1825  Robinson  gave  an  incomplete 
description  of  this  disease,  in  a  letter  to  Sir  Charles  Bell.  But 
Duchenne  led  the  way  in  this,  as  in  so  many  other  spinal  diseases, 
by  the  first  recognition  of  it  as  a  clinical  entity  in  1861,  narrating 
thirteen  cases.  Baerwinkel  (1861),  Schultz  (1864),  and  Wachsmuth 
(1864)  located  the  lesion,  upon  theoretical  grounds,  in  the  medulla 
oblongata.  But  the  first  autopsies,  two  in  number,  were  made  by 
Charcot  and  Joffroy  in  1869,  and  Ijeyden  made  two  more  in  1870. 
Since  then  a  number  of  microscopical  examinations  have  been  made 
by  Maier,  Charcot  and  Gorabault,  Duval,  Raymond,  Pierret,  Troisier, 
Hayem,  Duchenne,  Joffroy,  and  Birdsall. 

Symptoms.  The  prodromata  of  this  disease  are  either  absolutely 
wanting,  or  are  very  slight.  When  they  are  present,  they  may  con- 
sist of  vague  pain  in  the  neck  and  back  of  the  head,  slight  vertigo, 
feeling  of  contraction  about  the  chest  and  breast,  ana  occasional 
dyspncea.     Krishaber  lias  noticed  a  loss  of  the  reflex  excitability  in 

I  This  was  the  name  by  which  it  was  first  described  by  Duchenne. 
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the  pharynx,  larynx,  tracliea,  aud  oesophagus,  although  the  tactile 
sensibility  was  maintaititHl  j>erftMjtly.  The  symptoms  are  those  ap|>er- 
CaiDing  to  a  paralysis  and  atrophy  of  the  tongue,  lips,  the  lower  part 
of  the  face,  palate,  and  finally  the  larynx  and  heart.  It  has  l>eeu  a 
XDootetl  question  among  the  older  authors  wliether  the  paralysis  or 
the  atrophy  was  primary,  but,  although  this  is  a  matter  of  subsidiary 
importance,  the  atrophy  is  undoubtedly  the   first  symptoai  in  the 

tajority  of  cases. 
The  lingual  affection  generally  fii^t  attracts  tlic  patient's  attention 
Kiauae  of  some  slight  difficulty  of  speech*     UiKin  examination  of 
le  tongue,  it  may  then   be   found  atrophied,  and,  if  this  has  pro- 
ceeded to  a  certain  d^ree,  the  organ  may  have  a  fissured  and  fur- 
~^  >wed  appearance,  or  may  display  minute  losses  of  muscular  tissue 
the  edges,  causing  these  to  be  notrhtHl  or  erenulated.      Great 
trophy  of  the  tongue  is  not  only  visil>le  to  the  eye  by  the  diminished 
ize  of  the  organ,  but  gentle  palpation  between  the  fingers  will  show 
liat  the  muscular  tissue  has  decreased,  and  that  what  remains  is  much 
>fter  than  nc»rmaL    The  tongue  is  often  agitated  by  minute  fibrillary 
fc*mor.     Its  usual  movements  are  made  with  difficulty,  so  tliat  pro- 
nunciation is  impedetl^  morsels  of  food  cannot  be  swept  around  the 
^-buccal  cavity  with  the  usual  certainty,  aud  deglutition  may  l>e  inter- 
^^fered  with.    It  must  be  remembered,  however,  that  this  lingual  diffi- 
culty of  deglutitiou  is  something  altogether  different  from  that  which 
may  occur  when  the  muscles  of  mastication  are  affected.    In  pronun- 
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atioa  difficuhy  is  first  noticed  in  articulating  the  letter  i ;  tlieu,  iu 
be  course  of  time,  r,  sh,  s,  1,  k,  g,  t,  and  usuallv  last  of  all  d  aud  n. 
)f  the  muscles  of  the  lip  and  lower  face  affc<ie<l,  the  orbicularis  oris 
usually  the  fii*st ;  then  iu  less  degree  the  levators  of  tlie  upper 
rlip,  the  qnadmtus  triangularis,  levator  menti,  and  the  bua?inator. 
The  eyelids  are  not  usually  affecte<l — ^iudeed,  some  excellent  authori- 
ties say  they  never  are  ;  but  I  liave  had  two  cases  in  whieli  there  was 
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panels  of  both  upper  lids.     When  the  lips  and  lower  facial  muscles 

are  implieateil  the  expression  of  the  face  will  undergo  an  alteration. 
TJie  uaso- labial  folds  th:^pen  on  eacli  side,  so  that  t!ie  patient  hiis  a 
woe-begone  look,,  and  tlie  lower  face  is  inimtJiile,  contrasting  sharply  ; 
with  the  animation  gi%'cn  to  the  upper  flice  by  the  intact  muscles  of  j 
the  eyelids.  Occasionally  atrophy  is  demonstrable  to  a  certain  decree  [ 
in  the  lips,  but  thes«^  museles  are  normally  so  thin  and  small  that  it  is 
usually  oitficult  to  determine  this  point.  The  patient  tinds  diftieulty 
hi  blowing,  whistling,  puckering  the  mouth,  kissing,  etc.^and  in  pro- 
nouncing the  lip-suunds,  uiainly  noticeable  with  o,  u,  and  a;  then 
with  p  and  f,  and  tinally  with  b,  m,  and  w.  The  combination  ah' 
seems  never  tr>  be  il  i  st  u  rl>ed.  Later  on  the  palate  becomes  affected ,  and 
may  l>e  seen  to  be  paretic.  The  pronunciation  is  then  altered  of  the  b 
and  p»  which  are  made  to  sou  nil  like  me  and  we  ;  tliist^n  be  remedied 
momentarily  by  closing  the  nostrils  with  the  fingers.  The  voice  has  a 
nasal  twang.  The  laryngeal,  respiratory,  and  cardiac  symptoms  are 
due  to  implication  of  the  nucleus  of  the  spinal  accessory.  It  must  be 
borne  in  mind,  however,  that  the  spinal  atx^essory  has  two  nuclei,  one 
in  the  medulla  oblongata,  near  the  nucleus  of  the  pneumogastrie^and 
the  other  extending  down  into  the  c-ervical  cord  as  far  as  the  sixth  or 
seventh  cervical  nerve.  (See  p.  80.)  It  is  only  tlie  upper  nucleus,  in  the 
medulla,  that  is  atlWtcii  in  this  disease.  This  has  intimate  connections 
with  the  pnenmogastrie,  and  from  it  various  branches  go  to  the  oerve- 
truuk  of  the  pneumogastric,  to  be  distributed  to  the  larynx,  pharynx, 
and  heart.  The  laryngeal,  jtharyngealj  and  cardiac  symptoms  con- 
sist of  an  increasing  pamlysi.s  of  tlie  muscles  of  thise  different  organs j 
that  is  evidence*! :  in  the  larynx^  I jy  affe<Hion  of  the  vm^al  cords;' 
iu  the  pharynx,  by  the  difficulties  of  deglutition  spoken  of;  and  in 
the  heart,  by  alterations  in  the  pulse  and  dyspnoea.  It  sometimes 
hapt>en8  that  the  motor  nucleus  of  the  fifth  fmir  is  implicateil,  leading  ] 
to  paresis  of  the  muscles  of  mastication.  When  this  is  the  case  the 
disease  has  an  unfavorable  prognosis  The  patients  are  apt  to  sutfer 
greatly  from  what  seems  like  profuse  salivation.  In  the  majority 
of  cases,  however,  this  increase  of  the  salivary  secretion  is  purely 
appareut,  and  is  due  to  the  paresis  of  the  bue<-al  muscles  preventing 
its  reteutiou  within  the  buccal  cavity  in  the  normal  manner ;  but 
occasionally  there  is  a  true  hy|>ersecretion. 

PKCMiNosis.     The  prognosis  in  bulbar  paralysis  is  a  very  seriouftj 
one.    It  may  be  qut^tioucil  whether  a  atse  has  ever  recovered.    Long' 
remissions  of  tlxe  symptoms  have  been  observcil  by  many  ^Titers, 
and  I  have  seen  the  disease  remain  at  a  standstill  for  years,  but  ulti- 
mately death  lias  c^jnie. 

Pathology,  The  lesion  is  essentially  one  of  degeneration  of  the 
ganglion-cell  of  the  motor  nuclei  in  the  metiulla  oblongata*  (See 
Platt^s  II.  and  III.)  The  start iug-poiut  is  usually  iu  the  nucleus 
of  the  hyjioglossus  ;  then  the  nucleus  of  the  facial  quickly  l>eeome3 
affected  :  an<l  afterward  the  nuclei  of  the  spinal  accessory  and  the 
vagus.  The  spinal  accessory  nucleus  here  s|mkeu  of  is  the  one 
in  the  m<^^lulla  oblongata,  and  not  the  one  which  extends  into  the 
c€r\^it*al  cord  J  as  has  already  been  stated.     The  glosso-pharyngeal 
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Ducleus  is  Dot  always  affected,  that  of  the  aMucens  very  seldom, 

whilst  the  nuclei  of   the  auditory  aod   the  trigeminus  are  always 
iotact,  except  occasionally  in  the  raotor  portion  of  the  latter.     The 
olivary  bodies  are  almost  always  normal,  and  it  is  probable  that 
the  same  is  true  of  the  format io  reticularis.     The  cerebellar  pedun- 
cle© arc  never  involved,     Tiie  pyramids  are  sometiiue.s  implicated, 
and  there  may  be  a  desceudinii:  degeneration  of  them.    To  the  naked 
eye  the  medulla  oblongata  does  not  always  display  change.     Not 
^  ifrefjuently,  however,  there  are  a  visible  atrophy  and  a  grayish  color 
:>f  the  afl*ected  nerve-roots,  generally  most  marked  in  the  hypoglossal 
ad  the  facial,  less  distinct  in  the  spinal  accessory,  the  vagus,  and 
'the  glosso'pharyngeal.     The  changes  in  the  muscles  are  similar  to 
those  found  in  progressive  muscular  atrophy, 

In  some  cases  no  Ii^imus  whatever  have  been  fouud  in  the  medulla, 
and  it  may  be  surmised  that  the  symptoms  are  then  possibly  due  to 
implication  of  the  centres  in  the  cortex  of  the  cerebrum,  although  it 

•  must  \ye  remembered  that  tliis  is  a  mere  supposition. 
DiAiiNOSis,     The  diagnosis  is  easily  made.     The  disease  can  only 
be  c*m founded  with — 

Facial  [lara lysis; 
^m  The  iufiiotile  type  of  progressive  muscular  atrophy  ; 

^B  Facial  tropho-neurosis  ; 

^M  AtTeetion  of  wrtic^l  centres* 

^m    From  facial  paralysis  the  diagnosis  is  easily  made»  because  in  this 
V^h^OD^t  is  acute  or  subacute,  the  eye  is  wide  opeu  (lagophthalraus), 
the  tongue  is  not  atrophied  or  paralyzed,  the  affection  is  unilateral, 
and  speech  is  affected  but  little  and  in  a  different  manner. 

In  the  infantile  type  of  progressive  muscular  atrophy  there  is 
^ntrophy  of  other  than  the  facial  muscles,  and  the  tongue  and  larynx 
^pu^  not  involved. 

In  facial  tn^ipho-neurosis  there  is  only  a  wasting  of  the  faw. 
An  afiection  of  the  cortical  centres  of  the  muscles  of  the  lij>Sj  larynx, 
and  tongue  would  have  such  symptoms  as  aphasia  and  paralysis  of 
the  arms  and   legs  conjoint^  wath  it ;   Ijesidea,  there  would  be  the 
general  symptoms  of  the  various  cerebral  lesions. 

Treatmext,  The  treatment  must  lie  looke*J  upon  as  palliative. 
It  should  consist  of  rest,  some  few  drugs,  electricity,  and  carefully 
prepared  focxl. 

Rest  should  consist  of  protection  against  atmospheric  variations 
and  total  abstinence  from  mental  or  physical  exertion.  The  cases 
in  which  I  have  seen  long  remissions  have  beeu  housed  in  suuny, 
warm  hospital  w^ards,  where  tliey  had  the  best  of  care  and  nourish- 
ment 

Some  few  drugs  have  been  found  teraporarily  useful,  such  as  picro- 
toxin  (gr.  y^^once  to  thrice  daily),  iodide  of  potash,  and  sulphate 
of  quinine.  Electricity  should  be  applied  in  the  form  of  both  the 
galvanic  and  famdic  currents,  in  the  manner  that  lias  Ijeen  descril:)ed 
ion  page  123. 


I  PEOdEESSIVE  OPHTHALMOFLEOIA,  ^H 

Stf/ionpn:  Polienoephalitb  8U[)€rior  t'hronica  ( Wernicke)* 
HiRTORV.  The  tii-st  description  of  this  disease  was  given  by  v. 
Graele  in  1868.  Gayet  made  his  first  autopsy  in  1875,  whilst 
Foerster  in  1878  located  the  disease  of  exterior  ophthalmople<^m 
in  the  floor  of  the  aqueduct  of  Sylvius.  Hutehins^m  and  Gower^ 
demonstrated  in  1879  the  lesion  of  the  nerve-nuclei  in  a  chronic 
ease,  and  pointetl  out  tlie  analo«^y  of  progressive  ophthalmo- 
plegia with  progressive  bulhar  pai-alysis  and  progreasive  muscular 
atrophy.  Parinaud,  Ijiehtheim,  Erb.  and  Eisenlohr  have  also  con- 
tributed to  the  aubjet^t,  but  the  three  most  important  communieatioQS 
of  lat^  years  have  lieen  those  of  Wernicke,  Mauthuer,  and   West- 

Ehal.  Wernicke  lias  descri lied  the  disease  in  his  text-book  under  the 
ead  of  chronic  pulieucephalitis  superior,  as  the  cells  of  the  original 
ner\^es  affected  are  in  the  gray  matter  of  the  upper  part  of  the  me- 
dulla oblongata  in  the  fourth  ventricle,  the  aque<luct  of  Sylvius,  and 
the  third  ventricle  (see  Figs,  38  and  40),  and  he  likens  the  disease 
to  the  myelitis  affecting  the  cells  in  the  anterior  horns  of  the  spinal 
cord.  The  posthumous  monograph  of  Westphal  was  published  in 
1891,  in  whicli  tlie  autopsit^  made  Uy  the  author  ai'e  giv^en. 

Definition.  A  paralysis,  usually  l)i  lateral,  of  the  levator  palpebr^e 
Buperioris  and  the  muscles  of  the  eye,  either  (1)  of  the  so-called  exte- 
rior or  extriusic  muscles  of  the  eye,  or  (2)  of  the  so-called  interior  or 
intrinsic  muscles  of  tlie  eye,  L  r,,  the  ciliary  and  act^fjmniodative  mus- 
cles ;  or  (3)  both  tlie  exterior  and  the  interior  muscles  simultaneously. 
Symptoms.  The  symptoms  are  those  apj^erlaiuing  to  a  bilateral 
paralysis  of  all  the  different  muscles  of  the  eye,  whether  exterior  or 
interior,  as  well  as  of  the  levator  palpelirfc  superioris.  It  must  be 
remerabertHl  that  the  third  nerve— the  motor  oculi — supplies  four 
of  the  exterior  muscles  of  the  eye  :  the  internal  rectus,  turning  the 
eye  inward;  the  suj>erior  rectus  and  the  inferior  oblique,  the  two 
elevators  of  the  eye ;  and  the  inferior  rectus,  one  of  the  two  depressors 
of  the  eye.  This  same  nerve  innervates  also  the  ciliary  muscles  and 
the  constrictor  of  the  pupil,  as  vvell  as  the  levator  pal|>ebr?e  supe- 
rioris. Of  the  six  exterior  muscles  of  the  eye,  therefore,  the  thinl 
pair  supplies  four.  Of  the  other  two,  one,  the  superior  oblique,  is 
innervated  by  the  fourtli  or  trochlear  nerve;  wHiilst  another,  the 
external  recitus^  has  the  sixth  nerve,  the  abducens,  going  to  it 
Paralysis  of  the  third  pair,  or  motor  oculi,  is  evidence<l  by  ptosis, 
great  retardatitm  of  the  movement  of  the  eyeball,  and  dilatation  and 
immobility  of  the  pupil.  The  ptosis  is  generally  complete,  although 
it  is  usually  [jossible  for  the  lids  to  be  separatetl  by  the  con  t  met  ion 
of  the  frontalis  muscle.  If,  therefore,  this  frontalis  muscle  be  presse*! 
upon  strongly  by  the  thumb,  it  will  usually  be  impossible  for  the 
patient  to  separate  the  lids.  Thei'c  is  upward  strabismus  of  the  eye, 
if  the  external  rectus,  deriving  it8  ner\*ou.s  supply  from  the  sixth 
nerve,  bo  unimpairefL  iind  the  eye  cannot  be  movcM:!  inward.  U|i- 
ward  movement  h  impossilile,  while  the  movement  downward  takes 
place,  if  the  superior  obli(|ue,  supplied  by  the  fourth  nerve,  be  intact. 


I 


nSEASJSS  OF  SPINAL  CORD  AND  MEDULLA  OBLONGATA.    297 


The  dilatation  and  immobility  of  the  pupil  are  due  to  paralysia  of 
the  sphiDi'ter  pupillse.  This  pupillary  dilatation  h  not  very  great; 
indeed,  many  myopic  eye?^  will  present  quite  as  iiinch.  It  may 
therefore  be  neceasary  to  determine  the  pathological  nature  of  the 
dilatation  by  comparison  with  the  pupil  of  t!ie  other  eye,  or  by 
exclusion  of  any  prece^ling  «xndar  disease.  But  the  charactenstic  of 
this  moderately  enlarged  pupil  m  its  t'omplete  immobility.  It  will 
not  react  to  the  light,  eitber  directly  or  intfii-eetly,  through  the  other 
^e.  Certain  fibres  of  the  third  pair  go  to  the  ciliary  and  aocommo- 
cfative  muscles ;  i  f,,  to  the  sphincter  j)UpJlhe  ami  tensor  of  the  choroid. 
These  have,  according  to  Ilanseii  and  Vr>lkers,  a  different  origin  in 
the  floor  of  the  third  ventricle  from  the  other  fibres  of  the  third  pair, 
and,  as  a  matter  of  fact,  paralysis  of  them  alone  is  met  with  occa- 
sionally. In  such  a  case  not  only  wull  the  moderately  diluted  and 
immobile  pupil  fail  to  react  to  light,  either  directly  or  iudireetly, 
but  it  cannot  be  made  to  contract  by  any  convergent  movements  of 
the  eye  or  by  any  movement  of  act^ommodation.  It  has  sometimes 
bapi^eoed  that  the  muscles  of  accommodation  are  intact,  whilst  the 
sphincter  pupil  las  has  been  completely  paralyzed,  or  tfie  pupillary 
reaction  to  light  has  been  lost,  whilst  its  reaction  to  aft'ummodative 
movements  ha"*  been  preserved,  or  instead  of  a  morlcnite  dilatation 
there  has  been  a  very  great  dilatiition,  or  the  pupil  has  l)ecome  very 
much  contracted.  The  pandysis  of  the  sixth  nerve,  tlie  abdueens, 
is  manifested  by  an  inward  strabismus,  due  to  paralysis  of  the  ex- 
ternal rectus.  Paralysis  of  the  fourth  nerve,  the  trfX'hIear,  supplying 
the  sufjerior  oblique  muscle,  is  difficult  to  diagnose;  the  superior 
oblique  draws  the  eye  dow^u  ward  and  outward,  and  inclines  the  upper 
end  of  the  vertical  meridian  inward.  But  the  reader  had  best  read 
carefully  the  minute  directions  given  for  detecting  paralysis  of  the 
different  ocular  rauiw^les  given  on  pp.  154,  155,  and  15<>. 

Headache  may  l>e  absent  in  ophthalmoplegia,  although  it  has  been 
intense  in  some  cases  in  which  an  implication  of  the  sensory  por- 
tion of  the  fifth  pair  was  eitlier  found  post  mortem  or  suspected.  It 
baa  been  noticed  that  headache  will  disapi>ear,  a.s  in  cases  of  intra- 
cranial syphilis,  uptju  the  supervention  of  paralysis. 

Nystagmus  or  nystagmus-like  movements  arc  occasionally  seen. 
The  disease  is  sometimes  seen  in  conjunction  with  multiple  sclerosis, 
looomotor  ataxia,  combined  sclerosis,  progrf^ssive  paralysis,  and  such 
mental  disturbances  as  belong  to  the  i>syehoses,  character ize<l  by 
hallucinatory  states  of  dread,  hypochondria,  delusions,  and  suicidal 
attem  pts.  In  t  h ese  d  iseases  the  op h  t h a  1  m op  I egi a  m ay  be  a  p  rod  rom a  1 
or  concomitant  affection*  The  progress  of  the  disease  is  chronic, 
bnt  it  may  l>e  relatively  so,  first  attacking  one  muscle  or  one  group 
of  muscles,  then  remaining  quiescx^nt,  and  again  progressing  w\th 
varying  mpidity.  It  may  be  complicated  with  paralysis  of  the  fifth 
pair,  of  the  facial,  with  the  genera!  symptoms  of  bulbar  paralysis,  with 
locomotor  ataxia,  with  progressive  muscular  atrophy,  or  with  insanity. 

Causation.     The  causes  of  opitthalraoplegia  can  sc^aiv^ely  Ix^  said 

be  known.  It  has  been  congenital,  or  it  has  developKl  a  few  daya 
ler  birth,  in  infancy,  and  also  in  adulfe  generally  between  forty  and 
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seventy.  Syphilis  has  been  fouod  to  l^e  a  coDcomitaDt  in  a  number 
of  cases.  The  male  sex  is  niosi  often  aifected.  Some  of  the  cases 
have  had  a  neurotic  pretlispositioLi, 

Patholooy.  Tlie  lesious  of  progressive  o[>hthalmoplt^ia  have 
been  found  to  \ye  disease  of  the  eells  in  the  upper  part  of  the 
medulla  oblongata  whioh  give  origin  to  different  nerves  of  the 
eye.  The  cells  disap|>ear,  ami  the  nerves  to  which  they  give 
origin  degenerate  through  their  peripheral  filament.^  and  into  the 
miisele.  In  other  cases  there  lias  been  found  to  in?  a  degeneration 
of  the  muscle-  and  the  uerve-Hlires,  whilst  the  cells  remain  intact. 
In  still  other  cases  sclerotic  foci  aflTceting  the  nerves  within  the 
pons  interrupt  the  nervous  eonducti vity^  although  the  muscle^  the 
nerve,  and  the  wll  may  remain  intact.  In  one  ease  of  Kahler's 
there  was  an  ependymitis  with  an  underlying  sclerosis.  Finally, 
in  some  mses  absolutely  no  tension  whatever  has  been  found.  But 
tlie  most  frequent  form  is  that  io  whicfi  the  cells  are  affi^tetl,  the  so- 
called  nuclear  paralysis,  and  tlie  next  most  frequent  form  is  that  in 
which  the  nerves  are  the  site  of  disease.  When  the  cells  are  irapli- 
catetl,  they  are  those  of  the  alxlot^ns,  the  trochlear,  and  the  oculo- 
motor nerves.  They  may  l:»e  rlegenerated,  vacuolated,  pigmented,  or 
disappear  entirely.  Hypen^mia  occurs  occasionally,  but  it  is  not 
the  rule.  The  e|>enciymn,  or  lining  of  the  ventricles,  is  occasionally 
proliferate*:!.  But  of  all  these  phenomena  the  degeneration  of  the 
ganglion-cells  in  various  degrees,  the  decrease  of  the  nerve-fibres 
running  to  the  nucleus^  and  the  implication  of  the  surrounding 
parenchyma  are  the  must  usual  factors,  whilst  Iiy[>er8emia  and  epen- 
dymitis  are  inconstant.  From  this  it  is  evident  that  most  cases  are 
due  to  primary  disease  of  the  gang! ion -(*el Is,  and  not  a  hypenemic  or 
intlammatory  process,  as  is  maintained  by  Guyet,  Wernicke,  Thorn- 
sen,  and  Kowjcwkueiff.  As  has  already  been  said^  however,  a  ft>cu8 
of  Sfderosis,  in  the  course  of  the  intra-raedullary  nerve-fibres  may  be 
the  sole  lesion,  without  the  cells,  nerves,  or  muscles  being  afleeted. 

Prognosis,  The  prognosis  of  ophthalmoplegia  is  usually  serious. 
In  acute  or  subacute  cases,  commencing  with  great  somnolence  and 
general  muscular  weakness,  the  result  is  usually  fatal.  In  acute  non- 
comphcated  cases  improvement  may  ensue,  or  the  paralysis  mav 
become  stationary,  and  sometimes  the  latter  disappears.  Indeed, 
symptoms  of  bulbar  paralysis,  if  they  be  not  attended  by  somnolence, 
do  not  exclude  the  possibility  of  cure. 

Diagnosis.  The  diagnosis  is  easily  made.  The  only  question 
that  can  arise  is  as  to  whether  the  disease  is  complicated  by  other 
aflections  of  the  brain  and  the  spinal  cord. 

Treatment.  The  treatment  of  ophthalmoplegia  should  consist  of 
rest,  touica,  stimuhint'?,  and  electricity,  as  in  myelitis. 

The  patient  should  be  |>ut  to  lied,  if  the  attack  be  an  acute  one, 
until  it  is  positive  that  the  di^ase  is  not  extending  l>eyond  the  nuclei 
of  the  ocular  nerves.  In  sulmcute  cases,  although  it  may  not  be 
necessary  to  |)ut  the  patients  to  l>efij  they  should  be  made  to  abstain 
from  any  mental  or  physical  exertion. 

For  further  details  of  treatment,  the  reader  must  consult 
*^Mvelitis.^^ 


APTEK    V- 

NEUEO-MUSCULAR  OR  MUSCULAR   DISEASES. 

PSEUDO-MUaCULAB  HYPERTROPHY. 

^r^cnymx:  Pseudo-hjoertropliic  raiiscular  paralysis  (Diicheuiie), 
Myoeclerotic  paralysis.  Progressive  miiseiilar  sclerosis.  Atrophia 
rnusculorura  lipoinatosa.  Liporiiatous  myoatrophy.  Pseudo-hyper- 
trophie  der  Muiskeln. 

Definition.    Pseudo-byiiertrophie  muscular  jmralysis  is  a  chrouic 
diaeaae,  usually  tensing  paraplegia  aud  great  inei-ease  in  size  of  the 

Flu.  116. 


Two  children  wllli  pKudo-byiiertrophic  musculiLr  t^Amlyslii,  ooe  4 Hitting)  in  the  Ut«  itage, 
the  otber  ffitandingj  in  ilie  curlir, 

lower  limbfl,  ooca^ioually  aflectiag  the  upper  extremities  in  tbe  same 
maoner,  and  without  mental,  seiisoryj  reetal,  vesical,  or  atrophic 
symptoms. 
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HlffTORY.     The  disease  was  first  really  described  by  Duchenne^ 

of  Boulogne,  in  1858,  who  denominatetl  it  *' hy|>ertrophic  paraplegiaV 
of  infancy,"  although  Charles  Bell  in  1830,  two  Italian  observers  in 
18.*]8,  Partridge  in  1847,  and  Meryon  in  1852,  had  put  cases  of  it 
on  record.  Sio«_*  Duclicnno*s  descri|ition  of  it  in  his  famous  text- 
book, it  has  been  generally  re<x>gnized»  but  the  best  essays  upon  the 
subjeet  have  been  by  Gowers  in  1879,  Schultze  in  1886,  and  Ray* 
mond  in  1889. 

Clinical  Hl^^torw  The  disease  generally  eomrQenoes  in  early 
ehiklhootl  with  symptoms  of  weakness  in  the  lower  extremities,  to 
which  attention  is  first  called  by  the  patient's  stumbling  or  ikUingJ 
frequently.  As  the  malady  progr^ses,  the  gait  of  the  patient  be- 
comes characteristic,  with  legs  spread  wide  apart,  shoulders  thrown 
back,  and  waddling ;  and  it  soon  becomes  evideutltbat  the  lower 

PlO.  147. 


got  pieudo-fa^'pejtrophic  mus<2ular  p&mlyBiB,  «iiov«inK  ibe  dlt1i*nmoe  to  site  of  the 
apper&nd  tower  extrcimiiiioi,  and  tbf^  helplesnoB. 


limbs  are  increasing  in  size.  If  the  child  is  examined  at  this  time, 
it  will  lie  found  that  it  has  a  peruliar  difficulty  in  getting  up  from 
tlie  tloor  upon  which  it  has  l>eeu  placed,  or  from  a  chair,  or  in  going 
up  stairs.  He  first  puts  his  bauds  upon  his  knees,  then  grasps  his 
thighs  higlier  and  higher,  and  so,  as  Gowers  says,  by  climbing  up 
Ilia  thighs  he  rises  to  the  erect  post uj*e.  Gowers  considers  this  symp- 
tom jiathognomonic,  and  I  am  inclined  to  agree  with  him.  The 
muscles  will  als^j  be  found  to  l>e  increased  in  size  in  varying  degree, 
as  is  shown  in  Figs.  146,  147,  and  148, 

The  upiKT  extremities,  and  also  the  muscles  of  the  neck  and  fiice, 
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Fig.  14S. 


^re  rarely  affected.     The  hy|>ertrophied  luoat-le^  am  weak,  as  can  be 
^<?termined   by  testing  them   io  the   proper   way  (p.  173J.     There 
DO  sensory,  mental,  rectal,  or    vesical    symptoois  whatsoever, 
there  is  gejierally  a  lumbar  lor- 
^    B,  the  spine  being  curved  ao- 
»*posteriorly.     The  disease  is  a 
^kronic  one,  histing  for  many  years, 
^usoally  terminatinjr,  however,  be- 
tween twenty  and  twenty- five,  and 
teldoia  continuing  until  forty  years 
of  age.     Muscular  atrophy  is  fre- 
quently conjoined  with  the  mus- 
cular hypertropliy,  and  it  is  not 
unusual  to  find  limited  or  general 
atrophy  of  the  upper  extremities 
in  conjunction  with  hyt>ertrophyof 
the  lower.     The  patient  generally 
eoes  on  to  a  condition  of  perfect 
helplessness.    The  boy  represented 
in  Fig,  148,  chubby  and  liandsome 
and  ruddy  as  he  appears,  is  abso- 
lutely unable  to  move  a  muscle  of 
bis    lower    extremities   from   the 
trunk    dovn,   and    has   been    for 
years   in  this  helpless  comlition. 
Whilst  the  boy  in  Fig.  147  was 
not,  when  I  saw  him  last,  quite  so 
helpless  as  this,  he  still  was  unable 
to  get  up  from  the  floor  or  a  chair 
without  assistance.     When  death 
ocjcurs,   it  is  the  result  of  inter- 
Bnt  maladies  which  are  greatly 
*vated  by  the  weakness  of  the 
''trunk-muscles.    Pulmonary  affcc- 
tioDs  are,  therefore,  i^pecially  dan- 
gerous to  these  individuals. 
^^    The  diificulty  in  going  up  stairs 
^Bb  mainly  due  to  the  paresis  of  the 

^Hrnee  and  hip  extensors,  and  the  oscillating  gait  is  probably  also  from 

^Khe  latter  cause.     As  the  patient  throws  his  body  laterally,  so  as  to 

^iDring  the  centre  of  gravity  over  each  foot,  the  weak  gluteus  mcdius 

^^sanoot    antagozize   the    iucliuation    toward    the  leg  that  is  off  the 

^^^ro^>^d<     The  difficulty  io  rising  from  the  iioor  is  thus  explaioal  by 

^^Gowers:  The  jmtieut  has  not  sufficient  muscular  strength  to  extend 

%be  knees  when  the  weight  of  the  trunk  is  on  the  upjjer  extremity  of 

'the  femur,  which  is  then  a  lever  in  which  the  power,  applied  between 

"the  fulcrum  and  the  weight,  acts  at  least  advantage.     He  therefore 

1>laces  his  hands  on  his  kuees,  and  his  arms  bring  mucli  of  the  weight 

of  the  upper  part  of  the  trunk  on  the  femur  close  to  the  fulcrum, 

l>etween  this  and  the  power,  which  acts,  then,  to  greater  advantage. 


pamlyKis,  with  libsolut*^  bel pleas netti  of  Uy- 
pertFophi4Hl  lower  extremltlGft. 
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Wben  the  knees  are  extendai  the  body  can  be  raisetl  into  the  uprigla 
position  by  the  extensors  of  the  hip,  or  by  a  pusli  writli  the  patient^ 
hand.  If  these  extensors  are  weak  or  paretic,  the  trnnk  is  raised  uj 
by  the  patient  grasping  the  thighs  higher  and  higher.  The  antero^ — ^ 
postmor  curvature  is  due  either  to  the  ^veskness  of  the  trunk  i 
mnscles  or  to  that  of  tlie  hip  extensors,  probably  the  latter,  as  e 
oon sequence  of  which  there  is  an  inclination  forward  of  the  pelvis. 
so  that  the  upper  part  of  the  trunk  has  to  be  held  l>ack  as  a  (X)unter— * 

jwise.     The  lordosis  disuppears  when  the  patient  site,  aod,  indeedji 

it  is  then  aoinetimes  ctniverted  into  a  curvature  in  the  opposite  diree— ^ 
tion. 

The  hypertrophied  muscles  usually  are  normal  in  their  electrical    - 
reactions  until  tlje  disease  is  far  advanced,  when  there  may  be  de — -^ 
creased  response  to  faradism  and  galvanism,  but  never  any  reaction 
of  degeneration,  so  far  at  least  as  I  have  seen,  although  some  French 
authors  claim  that  this  latter  phenomenon  occasionally  occurs. 

Causation.  The  disease  is  an  hereditary  one»  and  occurs  princi- 
pally in  males  and  in  early  childliood.  Some  remarkable  instances 
of  the  hereility  have  betm  pulilishedj  as  in  Meryon's  case,  in  which 
eight  brothers  dieil  from  tlie  malady^  whilst  all  the  daughters  escaped* 
Males  are  much  more  fretjuently  affected  than  females.  The  disease 
first  shows  itself  eitlier  wlieu  the  child  begins  to  walk,  or  when  it  is 
alxjut  four  to  seveu  years  of  age,  in  others  about  the  tentli  year,  and 
rarely  after  this,  although  cases  have  l>een  observed  as  late  as  the 
tw^entieth  year.     No  other  causes  than  these  are  known. 

Prcksnosis,      The   prognosis   of    pseudo-hy|KTtrophie   muscular     , 
paralysis  is  v^ry  grave,  as  no  case  has  ever  l)een  cureih  ^H 

Pathology,  Tlie  lesions  of  pseudo-hypertrophic  muscular  paraB^v 
ysis  consist  of  a  proliferation  of  the  connective  tissue  between  the 
muscular  fibrilhr  and  the  muscular  bundles,  subsequent  fatty  d<^ner- 
ation  of  this  proliferated  tissue,  aud  atrophy  or  disapjK^arance  of  the 
adjoining  muscular  fibres.  The  muscular  atrophy  is  probably  a 
secoudary  process,  and  results  from  the  compression  of  the  prolifer- 
ated connective  tissue,  althtiugli  there  has  been  considerable  doubt 
among  patliologists  as  to  whether  there  may  not  be  a  primary  mus- 
cular atrophy  in  certain  of  these  cases,  whilst  some  authors  actually 
classify  pseudo- muscular  hy|>ertrophy  among  the  muscular  atrophies. 
Certainly  in  luauy  mses,  as  I  fiave  alrcatly  stated^  muscular  atrophy 
is  observed  in  the  same  individual  who  presents  the  liypertrophy* 
The  atropliy,  whether  primary  or  secoudnry,  is  generally  a  simple 
atrophy,  the  muscular  fibres  retaining  their  transverse  marking 
to  a  late  i>eriod»  as  well  as  their  normal  structure,  although  in 
certain  crises  there  is  a  prolifiiTation  of  the  muscular  nuclei,  and 
granular,  colloid,  or  waxy  degeneration  of  the  myolemma  ;  in  others 
there  is  actual  hypertropliy  of  the  rauscutar  fibrilhe  ;  whilst  in  still 
other  instances  alterations  of  muscle  aud  connective  tissue  in  some 
portions  of  the  hypertrophied  limb  have  been  observed,  and  in 
other  portions  of  the  same  limb  simple  atrophy,  etc.  In  a  number 
of  autopsif/s  which  have  been  made  some  slight  at!e<-tious  of  the 
spinal  cord  have  been  shown,  and  it  has  been  claimed  that  these 
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were  in  relation  with  the  disease,  but  they  either  had  been  trifling 
or  else  were  due  to  the  action  of  the  harden ing-agents — so-called 
artefcuUg— or  else  to  defective  observation,  as  in  Pekelharing's  case, 
which  was  first  described  as  presenting  dilatation  of  the  central 
canal,  hypersemia,  and  diminution  in  consistence  of  the  gray  sub- 
stance, whilst  the  ganglion-cells  of  the  anterior  horns  were  supposed 
to  have  either  disappeared  or  to  be  greatly  degenerated,  until  the 
sections  were  examined  by  Schultze,  of  Heidelberg,  who  claims  to 
have  demonstrated  that  they  came  from  a  perfectly  normal  cord, 
in  which  there  was  no  alteration  whatsoever  in  the  gauglioD -cells. 
Middleton  in  especial  has  called  attention  to  the  danger  of  drawing 
conclusions  from  specimens  hardened  in  alcohol,  and  narrates  how 
he  found  in  one  such  specimen,  as  he  thought,  a  large  quantity  of 
round  and  irregular  masses  in  the  spinal  cord,  whilst  a  specimen 
from  a  section  hardened  in  bichromate  of  ammonium  was  perfectly 
normal ;  nor  were  even  the  intramuscular  nerve-fibres  affected.  (See 
Pathology,  Chap.  "  Paretic  Dementia.")  For  these  reasons  we  are 
warranted  in  r^arding  pseudo-hypertrophic  muscular  paralysis  as  a 
peculiarly  muscular  anection,  belonging  to  the  class  of  the  primitive 
myopathies. 

DiAONOfiis.  The  diagnosis  of  pseudo-hypertrophic  muscular 
paralysis  is  easily  made,  as  a  rule,  by  the  history  of  the  gradual 
onset  in  early  childhood,  by  the  difficulty  of  the  child  in  rising  from 
the  floor  or  a  chair,  or  ascending  stairs ;  by  the  increased  bulk  of 
the  muscles  and  their  paresis ;  and  by  the  absence  of  mental,  sen- 
sory, rectal,  and  vesical  symptoms,  as  well  as  by  the  lack  of  elec- 
trical alteration  except  in  advanced  cases.  The  aiagnosis  should  be 
from 

Progressive  muscular  atrophy ;  and 
A  muscular  hypertrophy. 
From  progressive  muscular  atrophy  pseudo-hypertrophic  muscu- 
lar paralysis  can  be  distinguished  by  the  fact  that  the  former  is 
seloom  or  never  paraplegic  in  its  onset ;  that  the  atrophy  is  first 
observed,  and  that  even  when  hypertrophy  is  commingled  with 
it,  it  is  only  so  in  individual  muscles,  and  is  of  secondary  impor- 
tance. 

Pseudo-hypertrophic  muscular  paralysis  is  differentiated  from  a 
muscular  hypertrophy  by  the  fact  that  in  the  latter  rare  disease  the 
iiypertrophy  of  muscle  is  attended  by  a  corresponding  increase  in  the 
jnoscular  strength,  just  the  opposite  of  what  obtains  in  the  disease 
that  we  are  considering. 

Treatment.  The  treatment  of  pseudo-hypertrophic  muscular 
|)aralysis  amounts  to  nothing,  for  the  sad  reason  that  no  treatment 
\irhatever  seems  to  be  of  any  avail.  Curiously,  too,  electricity,  which 
acts  so  well  in  most  spinal  and  muscular  diseases,  seems  in  many 
cases,  if  not  always,  to  have  an  actually  deleterious  effect  upon  this 
malady.  In  the  case  represented  in  Fig.  147,  for  example,  if  the 
calvanic  or  faradic  current  was  used  in  the  earlier  period  of  the 
Oisease,  when  the  boy  could  still  walk,  its  employment  was  always 
followed  by  perfect  helplessness  for  a  day  or  two ;  and  I  have  ob- 
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served  the  same  thing  in  several  other  cases.  I  have  not  been  able 
of  late  years  to  treat  a  case  of  this  disease  in  the  way  in  which  I 
should  like  to  attempt  it,  because  I  have  never  been  able  positively  to 
promise  any  relief;  but  from  d  priori  reasons  I  have  thought  that  it 
might  be  possible  to  treat  the  aflfected  muscles  in  such  a  way  as  to 
increase  the  capillary  circulation  in  them,  at  the  same  time  that  the 
absorbent  action  of  the  capillaries  and  lymphatics  might  be  increased 
by  sorbefacients.  I  should  therefore  ase  massage  so  gently  and  yet 
so  efficiently  that  the  blood  would  be  made  to  pass  in  increased  quan- 
tity through  the  muscles  without  any  mechanical  irritation  of  the 
muscular  fibre  from  the  hand  of  the  person  giving  the  massage.  In 
my  cases  massage  has  always  given  great  temporary  relief,  and 
patients  have  always  been  eager  to  have  it  continued.  Then  I  should 
eive  the  iodide  of  potash,  in  doses  of  10  to  15  grains,  three  times  a 
day,  plentifully  diluted  in  a  full  tumbler  of  water.  Either  with  this 
or  alone,  I  should  use  mercury  in  the  form  of  a  reliable  oleate,  and 
rub  this  over  the  affected  limb,  using  a  sufficient  quantity  to  produce 
a  slight  ptyalism.  I  should  have  the  massage  given  twice  a  day,  and 
I  should  use  the  mercury  once  or  twice  a  day.  During  the  period 
of  active  treatment  I  should  not  permit  the  child  to  use  the  affected 
muscles  at  all,  unless  they  showed  some  symptoms  of  returning  power, 
and  then  I  should  permit  voluntary  use  of  the  muscles  very  cautiously. 
Perhaps  some  one  of  my  readers  may  have  a  chance  to  test  my 
theoretic  views  in  this  terrible  malady. 

THOMSEN'S  DISEASE. 

Synonyms :  Myotonia.     Tonic  spasms  in  voluntary  muscles. 

This  disease  was  first  descril^ed  in  1876  by  Dr.  J.  Thomsen,  a 
physician  of  Schleswig,  who  was  himself  subject  to  it,  and  in  whose 
family  it  had  run  for  four  generations.  It  had  been  referred  to 
previously  by  Sir  Cliarles  Bell  and  Leyden.  Since  its  description 
by  Thomsen,  a  number  of  casas  have  been  reported,  and  the  best 
monograph  on  the  subject  is  that  by  Erb,  written  in  1886. 

It  is  a  hereditary  disease  in  the  majority  of  cases,  first  appearing 
in  early  childhood,  as  so(m  as  the  child  is  able  to  make  use  of  its 
muscles,  although  lately  a  so-called  acquired  form  has  been  reported 
by  Gowers,  under  the  name  of  ataxic  paramyotone.  This  case  was 
in  an  adult  of  forty,  but  I  have  had  under  my  care  one  in  a  child  of 
six.  Males  seem  to  be  more  frequently  affected  than  females.  Of 
other  causes  we  know  very  little. 

The  symptoms  are  a  stiff  and  tonic  sjiasm  of  the  muscles,  occurring 
upon  voluntary  exertion.  This  ^ives  a  j)eculiar  gait  to  the  children, 
which  is  quickly  noticed.  A  little  patient  has  innocently  suggested 
for  it  the  capital  name  of  "the  wiggles.'*  Upon  any  exertion  the 
mus(!les  l)e<'<)me  very  stiff.  Usually  all  the  muscles  are  affected 
excepting  those  of  the  face,  tongue,  and  eyeballs,  but  in  certain  ex- 
ceptional cases  even  these  may  l^e  implicated.  Eulenbui^,  however, 
1ms  rwx?ntly  describtnl  what  seems  to  he  an  identical  disease,  which 
he  calls  congenital  paramyotone^  and  in  which  the  facial  muscles  are 
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chiefly  affected^  especially  the  orbicularis  oris  and  palpebrarum,  so 
that  the  patient  cannot  speak  or  open  the  eyes  in  the  paroxysm. 
Curiously  enough,  long-continued  rest  makes  the  disease  worse,  and 
the  same  effect  will  be  produced  by  cold,  heat,  excitement,  emotions, 
or  sudden  sensory  impressions,  whilst  moderate  exercise  improves 
the  muscular  stiffness.*  The  muscle  is  usually  hypertrophied,  altnough 
this  is  a  false  hypertrophy,  as  it  is  not  conjoiucKl  with  an  increase  of 
strength.  The  mechanical  excitability  of  the  muscles  is  increased, 
so  that  a  blow  upon  them  with  a  percussion-hammer  will  produce  a 
slight  contraction  of  the  irritated  fibres,  which  remain  contracted  for 
twenty  to  forty  seconds.  The  faradic  excitability  of  the  muscles  is 
also  increased,  a  tonic  persistent  contraction  resulting.  With  the 
galvanic  current  applied  to  the  nerve  or  muscle,  single  shocks  at 
the  opening  produce  quick  contractions.  The  muscles  also  show 
qualitative  change  with  the  galvanic  currents,  so  that  the  contraction 
with  the  negative  pole  at  the  closure  is  equal  in  strength  to  the 
contraction  with  the  positive  pole  at  the  closure,  or  the  former  may 
even  be  stronger  than  the  latter.  In  some  cases  there  are  rhythmical, 
nndulatory  contractions  moving  from  the  negative  pole  to  the  posi- 
tive pole. 

The  pathdogv  of  the  disease  is  not  known,  as  an  autopsy  has 
never  been  made,  but  the  muscles  have  been  excised  or  harpooned 
during  life,  and  examination  of  them  has  shown  that  they  are  in  a 
condition  of  enormous  hypertrophy  of  all  the  fibres  and  great  pro- 
liferation of  nuclei,  the  transverse  striation  being  indistinct;  and 
there  are  also  vacuoles  in  the  muscular  fibre  and  a  slight  increase  of 
the  perimysium.  Dr.  George  W.  Jacoby,  of  New  York,  has  also 
called  attention  to  the  fact  that  the  fibre  is  distinctly  divided  into 
angular  fields,  varying  in  size,  and  similar  to  the  faintly  indicated 
Cohnheim  fields  of  normal  muscle,  and  that  there  is  almost  every- 
where, as  seen  with  high  power,  a  lack  of  continuity  between  the 
groups  of  sarcous  elements. 

The  prognosis  of  Thomsen's  disease  is  grave,  inasmuch  as  we  are 
not  in  a  position  to  say  whether  a  case  of  the  congenital  form  can  be 
cured,  oo  far,  in  the  thirty  odd  cases  that  have  been  reported,  there 
has  never  been  a  cure,  but  it  must  be  remembered  that  our  knowl- 
edge of  the  affection  dates  back  only  to  1876.  I  have,  however, 
seen  what  was  perhaps  a  cure  in  an  acquired  case,  with  no  return  of 
the  symptoms  in  three  years.  Patients,  however,  lead  a  fairly  com- 
fortable life,  and  death  does  not  result  from  the  disease  itself. 

The  trecdmeni  consists  simply  of  learning  to  avoid  those  things 
which  have  been  found  to  have  an  unfavorable  influence,  as  cold, 
damp  air,  excitement,  etc.  Electricity  and  drugs  have  not  as  yet 
proved  to  be  of  any  value  in  the  congenital  type.  My  case,  spoken 
of  above,  was  cured  by  treatment  with  belladonna,  rest,  and  mas- 
sage. The  drug  was  given  at  first  one  drop  morning  and  evening, 
then  three  times  daily. 
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CHAPTER   VI. 

INTRACRANIAL  HEMORRHAGE,  EMBOLISM,  AND 
THROMBOSIS. 

As  the  symptoms  immediately  resulting  from  lesion  of  the  nerve- 
strands  are  almost  identical  in  cases  of  hemorrhage,  embolism,  or 
thrombosis,  and  as  the  diagnosis  between  the  three  must  be  made 
by  means  of  other  than  purely  cerebral  symptoms,  I  have  considered 
it  best  to  treat  these  three  conditions  in  one  chapter.  Before  entering 
more  immediately  into  the  subject,  however,  there  should  be  a  proper 
understanding  of  the  way  in  which  the  cerebrum  is  supplied  with 
blood.  The  researches  of  Heubner  and  Duret  have  thrown  great 
light  upon  the  arterial  supply  of  the  cerebrum,  and  the  reader  should 
master  all  the  details  of  the  cerebral  circulation  as  described  on  pages 
89  etseq. 

Hemorrhage  is  the  most  common  of  all  vascular  disturbances  of 
the  cerebrum.  The  miliary  aneurisms  which  were  first  described 
by  Charcot  and  Bouchard  are  by  far  the  most  frequent  cause  of  it. 
These  little  bodies  vary  in  size  from  a  pin's  head  to  a  millet-seed, 
are  reddish  in  color,  and  are  best  demonstrated  in  a  brain  by  wash- 
ing away  the  cerebral  substance  with  a  stream  of  hot  water  from  a 
tea-kettle,  when,  with  care  and  patience,  the  whole  arterial  rami- 
fication can  be  laid  Imre.  A  section  of  the  cerebrum  may  show 
simply  little  reddish  dots,  which  an  examination  with  a  magni- 
fying-glass  will  show  to  be  larger  than  an  unaltered  arteriole.  These 
miliary  aneurisms  are  found  upon  the  capillaries,  whose  diameter  does 
not  exceed  that  of  one-tenth  of  a  millimetre,  the  so-called  capillaries  of 
the  first  variety  of  Robin,  but  particularly  in  the  capillaries  of  some- 
what larger  variety,  which  are  visible  to  the  naked  eye,  and  which 
most  anatomists  call  the  arterioles  or  venules,  although  Robin  desig- 
nates them  capillaries  of  the  second  or  third  variety.  But  they  are 
also,  though  very  rarely,  found  in  the  arteries  of  the  base  and  the 
ramifications  of  these  in  the  meninges.  According  to  Andral  and 
Durand  Fardel,  confirmed  by  Cliarcot,  the  parts  which  suffer  most 
from  hemorrhage  are  as  follows,  each  part  l)eing  named  in  the  order 
of  its  frequency  :  the  cerebrum  (in  which  successively  the  most 
affected  are  the  corpus  striatum,  the  optic  thalamus,  the  different 
lobes  of  the  cortex,  and  the  convolutions),  the  pons,  and  the  cere- 
bellum. There  are  certain  portions  of  the  brain  in  which  hemorrhage 
seldom  occurs,  such  as  the  tulx?rcula  quadrigemina,  the  crura  cerebri, 
and  the  medulla  oblongata,  whilst  it  is  sciircely  ever  observed  in  the 
cornu  animonis  or  the  corpus  callosum.  Miliary  aneurisms  rarely 
occur  before  the  age  of  forty,  afterward  with  increasing  frequency. 
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^tliougii  cases  have  oocasionally  been  reported  iu  youth  aud  child- 
loodp  es$pecially  ooe  by  Baillar^efj  aod  of  lato  years  there  has  been 
A  growing  tendency  to  recognize  that  infantile  liemorrhage,  prolwibly 
doe  to  this  cause,  Is  inuch  more  fi^eqiiotit  than  the  older  aotliors 
supposed.  Next  lo  miliary  aneurism,  a  ehronic  endarteritis  is  the 
moet  common  cause  of  Ijemorrhage  ;  but  it  must  l>e  remembered  that 
tbeee  two  patholugical  comlitious  differ  from  each  other.  Miliary 
anearbms  often  occur  without  the  slightest  atheromatous  disease, 
jiiat  ad  raarketl  atheromatmis  disease  can  take  place  without  the 
formatiou  of  miliary  aneurisms.  Thus,  in  77  cases  colUx*ted  by 
Charcot,  miliary  aneurisms  were  found  in  evmy  instance,  but  15 
(over  one- fifth)  presented  no  atheromatous  chauges,  w^iilst  25  of 
ibem  (over  one-third)  were  but  slijijhtly  iovolved  by  atheromatous 
degeneration ;  and  tlie  renmiuder  were  atheromatous  in  varying  tie- 
gree.  Miliary  aneurisms  are  the  result  of  a  diffuse  peri-arteritis  of 
the  small  intracerebral  vessels,  sometimes  associated  with  an  atrophy 
of  the  walls  of  the  large  vessels  of  the  base  and  tlie  meninges.  This 
peri-arteritis  leads  to  thickening  of  the  lymph-sheaths  by  prolifera- 
tion of  the  nuclei  of  the  latter  and  by  the  formation  of  fibrillary 
conncx^tive  tissue.  Alterations  ensue  in  the  muscular  eoat^cousisting 
of  a  loss  of  the  muscnilar  fibres  and  l^isapp^:^ ranee  of  their  transverse 
Btnprni^  J  but  this  muscular  coat  is  always  atfeeted  sec*ondarily,  gen- 
erally where  the  alterations  in  the  lymph-sheaths  are  most  pronounced. 
In  consequence  of  the  loss  of  this  muscular  coat  sacculated  dilata- 
■^on  of  the  vessel  oc^curs  in  places  without  alteration  of  the  intima, 
HUxamined  under  a  magnifying*glas8,  a  miliary  aneurism  will  be 
Hfound  to  consist  of  the  lymph-stieath  and  intima  fuseil  ti>gether, 
^Virhilst  the  muscular  coat  is  entirely  wanting.  Its  amtents  are  fluid 
y  blocxl,  white  blood-eorpuseles,  fat-granules,  granular  bodies,  and 
amorphous  masses.  When  a  hemorrhage  has  occurred  it  is  at  first 
a  dark,  almost  black  clot,  but  sometimes  in  disease  altering  the  con- 
stituents of  the  blood,  as  in  pytemia,  it  is  not  coagulated.  The  wall 
I  of  the  hemorrhagic  focus  Is  colored  a  bright  re<l,  which  is  due  to 
capillary  hemorrhages.  The  gray  matter  of  the  basal  ganglia  otfers 
kaa  resiatanee  than  the  centrum  ovale  to  the  hemorrhage.  The  clot 
beoomea  gradually  alt^ered  to  arlark  brown  or  ciiwolate  color,  thence 
becoming  yellowish-red  and  yellow;  At  first  tlje  surrounding  tissue 
IB  cedematous  and  pultaceous.  This  heraorrhagie  focus  may  liecome 
enoapBulated  by  a  thin  layer  of  thiekeued  neuroglia,  mxusionally  even 
by  the  formation  of  actual  fibrillary  connective  tissue,  A  so-called 
apoplectic  cyst  may  l)e  formed — i.  e,,  the  fibrin  of  the  clot  and  the 
injured  nervous  elements  undergo  a  retrograde  fatty  metamorphosis 
and  are  gradually  absorbed  by  the  lymphatics,  so  that  a  cavity  re* 
mains,  filled  with  clear  or  colored  fluid,  and  surrounded  by  a  smmitb 
wall ;  or  the  surrounding  a^dema  may  extend  and  muse  death*  It  is 
often  extremely  difficult,  however,  in  this  last  stage  to  distinguish 
an  apoplectic  cyst  from  one  that  has  resulteil  from  softening.  At 
other  times  the  walls  of  the  ent-apsulated  clot  l>ec<3me  approximatt^l 
before  the  central  portions  of  the  clot  have  been  absorbea,  and  there 
is  thus  formed  the  so-called  apoplectic  cicatrix. 
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Increase  of  arterial  tension  may  be  a  cause  of  cerebral  hemorrha^"'^ 
although  it  has  never  yet  been  shown  that  this  can  occur  in  arten^^^ft 
that  are  not  diseased.     In  the  general  endarteritis  which  is  assoi? — ^' 
ated  with  hypertrophy  of  the  left  ventricle  and  a  contracted  kidney     V» 
associated  with  endarteritis  of  the  intracranial  vessels^  hemorrhag^^^ 

is  by  no  means  infrequent.     Fatty  d^eneration  of  arteries  is  aluiH Juo 

a  frequent  cause,  either  alone  or  by  the  endarteritis  that  results  iKi  ^^ui 
atheroma,  although  this  latter  is  more  usually  an  indirect  cause  b^^^^y 
rendering  the  walls  of  the  larger  vessels  rigid,  so  that  the  blood  stream^Kims 
into  the  arterioles  without  the  I'egulating  influence  of  the  normal  coD.^c=aD- 
tractile  vascular  coats. 

The  red  softening  which  was  so  frequently  described  by  the  olde-^^^er 
writers,  and  which  was  by  them  supposed  to  be  a  primary  process  o^3»of 
softening,  is  now  regarded  rather  as  secondary  to  the  arterial  disease^^^*^ 
Intracranial  hemorrhage  also  occurs  in  various  diseases  which  leacj^  M(i 
to  changes  in  the  tissue  of  the  blood,  such  as  pysemia,  typhoid,  8cor-'=^cr- 
butus,  puerperal  fever,  chlorosis,  leucocythsemia,  pernicious  anaemia^T'ij 
and  icterus.  Heredity  also  plays  a  certain  part  in  causine  hemor— ^-^- 
rhage  by  inducing  the  tendency  to  arterial  disease,  so  that  it  is  weL  JBl 
established  that  certain  families  have  a  predisposition  to  this  condi—  -^- 
tion.  The  short  neck,  broad  chest,  and  florid  complexion,  however^^^*^! 
which  were  formerly  supposed  to  indicate  a  tendency  to  hemorrhages^  -**i 

are  no  longer  regarded  as  of  any  prodromal  value ;  indeed,  it  is  oer ■ 

tain  that  no  particular  bodily  type  is  known  to  predispose.     Men  a 
somewhat  more  afiected  than  women.     Altitude  also  appears  to  pr 
dispose,  as  it  is  more  frequent  in  elevated  regions,  and  I  have  kno^ 
instances  in  which  it  has  occurred  while  passing  over  lofty  mountain- 
chains.     Alcohol  also  predisposes  by  producing  fatty  d^eneration  of 
the  vessels  and  premature  endarteritis. 

Cerebral  emboli  may  consist  of  fibrinous  masses  from  the  left 
cavities  of  the  heart,  the  aortic  and  mitral  valves,  the  arch  of  the 
aorta,  and  the  pulmonary  veins,  or  from  a  thrombosis  in  the  cerebral 
vessels.  After  certain  acute  and  exhausting  diseases  the  blood  may 
become  so  altered  in  quality  as  to  be  prone  to  coagulate,  or,  as  in 
atheromatous  and  calcareous  disease,  the  roughened  coats  of  the  ves- 
sels may  whip  up  the  fibrin.  In  certain  cases  of  malaria  and  inter- 
mittent fever  the  cerebral  capillaries  may  be  plugged  up  by  pigment- 
emboli.  In  other  cases  they  may  be  obstructed  by  drops  of  fat  from 
atheromatous  formations  in  the  larger  vessels,  or,  after  injuries  to 
bone,  the  fatty  tissue  of  the  marrow  may  be  carried  into  the  capil- 
laries. Virchow  has  described  what  he  calls  a  lime-metastasis,  which 
is  due  to  lime  being  deposited  on  the  walls  of  the  capillaries  when 
there  is  some  associated  bony  disease. 

Clinical  Symptoms.  In  all  cases  of  cerebral  hemorrhage,  em- 
bolism, or  thrombosis  distinction  must  be  made  between  the  reflex 
symptoms  and  the  localizing  ones. 

The  reflex  symptoms  are  due  to  the  shock  which  the  cerebrum  as 
a  whole  sustains  from  the  outpouring  of  blood  of  a  hemorrhage,  or 
from  the  plugging  of  a  vessel  by  an  embolism  or  thrombosis.  They 
consist  of  loss  of  consciousness  or  coma,  mental  disturbances,  con- 
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rnlsions,  and  alterations  of  tpmpemtiiro.  When  there  m  a  loss  of  con- 
sciousness, the  onset  is  a  so-called  apopk^ctiform  one,  and  thiH  loss  of 
consciousness  may  be  sudden  and  complete,  or  gradual ,  and  in  the 
latter  case  it  is  usually  preceded  by  some  abnormal  sensations  about 
the  heady  by  con  fusion ,  diffienlty  of  s|>eechj  drowsinei^B,  naus?.ea,  or 
Tomiting.  When  the  patient  is  comatose?,  the  fac«  (9  usual ly  fluslie^i 
and  swollen,  or  pale  and  clammy^  the  eyes  fixed,  the  pupils  widely 
dilated  and  sluggish,  the  respiration  slosv,  sometimes  stertorous,  wiln 
cheeks  blown  out  in  respiration,  pulse  generally  slow  and  full,  and 
the  liml)s  are  inert  In  the  attack  with  eoovulsions  the  latter  are 
generalized,  or  confined  to  the  side  that  is  afterward  found  to  be 
paralyzed. 

The  temperature  is  subnormal  in  almost  all  cases,  going  down 
aometimes  to  96-j^°  F.,  but  it  rises  marketlly  in  the  non-fatal  cases 
within  the  first  twenty-four  hours,  and  in  fatal  eases  may  run  up  to 
as  higli  as  108*^,  although  usually  it  oscillates  irregularly  between 
99^  and  100°  or  101  °. 

Conjugate  deviation  of  the  eyes,  with  rototion  of  the  head  away 
from  the  paralysed  side  and  towaixl  the  hemisphere  which  isatfectedj 
often  occurs  as  a  tem|X)rary  symptom.     Alternate  conjugate  derra- 
tion  is  that  condition  in  whi(*h  the  eyt^  turn  first  t<)  one  side — gener- 
ally toward   the  lesion — ^and    then  to  the  other.     It  is  supposed  to 
Indicate  a  cortical  or  pons  lesion  ;  and  it  is  helieveil  that  the  devia- 
tion is  toward  the  lesion  when  the  f>rain  is  atfecteil,  and  the  other 
way  when  the  pons  is  irapiieate<L     The  eyes  are  usually  fixed,  but 
there  is  occasionally  slijrht  uy stagmus. 
The  localizing  symptoms  will  vary  aecording  to  the  location  of  the 
ty  but  the  raoflt  frequent  site  is  in  the  internal  capsule,  at  the 
ior  portion  just  around  the  genu,  where  the  motor  fibres  come 
town  from  the  hemispliercs  {vide  |ip.  59  and  145,  and  Fig.  35),  and 
this  gives  rise  to  symptoms  of  lieiuiplegia  upon  the  opiK>site  side  of 
'\e  body,  although  in  cases  of  non-decussation  of  the  motor  fibres 
le   symptoms  may  be  upon  the  same  side,  as  Brown-Sequaixl  has 
xiDted  out.     In  these  cases  the  patient  is  afflictal  with  paralysis  of  the 
jwer  part  of  the  face  (see  p.  85)  anrl  of  the  npf>er  and  lower  extrem- 
ities, whibt  the  spee<*h  is  usually  implicated  also.     An  examination 
of  such  a  patient  will    show  th:it   the  naso-labial    fold   u|>4>n   the 
affected  sifle  is  Hattenetl  out,  so  that  the  face  is  drawn  to  tlie  other 
mAe^  the  tongue  deviates  toward  the  affected  side^  and  the  arm  and 
leg  on  the  same  side  with  the  face  are  impaired  in  stren^j^th,  and  in 
certain  cases  also  in  the  se^nsatious  of  touch  and  |iain,  more  rarely 
in    muscular    sense,    least    frequently    in    temperatnre-sensi'*      The 
tendon  and  cutaneous  reflexes  upon  this  side,  notably  the  knee-jerk, 
I  are  temporarily  diminished  or  abolished,  and  this  may  often  be  a 
diag:Qostie  si^n  of  great  value,  esj>ecially  in  the  cerebral  hemorrhage 
that  takes  placjc  with  urjemic  coma.     Immediately  after  an  attack 
the  paralyzed  limbs  are  often  warmer  and   re<lder  than  upon  the 
other  side,  and  they  may  i>et:*ome  swollen  from  suliw^utaneons  o3ch:^ma, 
or  it  may  even  happen  that  some  of  the  joints  may  be  subacutely 
inflamed*     Occasionally,  though   rarely,  the  |>aralyze<l   limbs  may 
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atrophy.  In  the  unfavorable  cases  contracture  of  the  affected 
limbs  may  gradually  result,  and  this  contracture  may  be  early  or 
tardy,  coming  on  immediately  after  the  attack  or  some  time  after. 
In  either  case  this  contracture  is  a  sign  of  ill  omen,  but  more  espe- 
cially so  when  it  follows  at  an  early  date.  Even  when  it  oomes  late, 
however,  it  is  seldom  recovered  from.  An  acute  bedsore  may  form 
in  certain  fatal  cases  over  the  centre  of  the  gluteal  region  on  the 
paralyzed  side,  and  is  of  very  evil  significance,  although  not  in  my 
experience  necessarily  fatal.     In  cases  of  hemorrhage  in  children  the 

frowth  of  the  wliole  limb  may  be  arrested.  (See  Figs.  149  and  160.) 
n  the  majority  of  cases  of  cerebral  hemorrhage  occurring  in  this 
region  of  the  internal  capsule,  the  symptoms  are  generally  those 
that  have  been  described,  and  were  detailed  by  the  older  authors 
under  the  name  of  apoplexy  (a  name  still  retained  by  the  laityX 
and  which  most  of  the  text-books  of  to-day  present  under  the  title 
of  hemiplegia — although,  really,  hemiplegia  can  result  from  hemor- 
rhages into  so  many  different  parts  of  the  brain  that  it  is  unscientific 
to  apply  the  term  to  lesion  of  auy  one  particular  locality. 

When  hemorrhage  occurs  into  the  couvolutions  constituting  the 
motor  area  {vide  p.  139)  there  is  more  apt  to  be  paralysis  of  one 
limb  (so-called  monoplegia),  or  of  the  two  limbs,  or  of  the  upper 
extremity,  with  coincident  speech-defect.  As  will  be  seen  by  Fig. 
35,  a  hemorrhage  of  the  motor  area  sufficient  to  cause  hemipl^a 
would  have  to  be  spread  over  so  large  a  surface  as  to  make  its 
occurrence  extremely  infrequent,  except  from  trauma. 

Hemorrhage  into  the  occipital  lobe,  the  lingual  or  fusiform  lobule, 
or  the  angular  gyrus,  would  give  rise  to  symptoms  of  hemianopsia 
(in^Ie  p.  150). 

Hemorrliage  into  the  posterior  portion  of  the  first  and  second 
temporal  convolutions  would  cause  word-deafness  {vide  p.  140). 

Hemorrhage  into  the  cerebellum  would  give  rise  to  symptoms  that 
arc  detailed  upon  p.  149. 

The  symptoms,  indeed,  of  hemorrhages  into  the  different  regions 
of  the  cerebro-spinal  axis  have  been  so  fully  considered  under 
"Localizations,"  pp.  139  et seq.,  that  it  is  needless  to  consider  them 
again. 

Prognosis.  The  prognosis  of  intracranial  hemorrhage  will  vary 
acoordino^  to  the  locality  affec^ted  and  the  severity  of  the  symptoms. 
When  tlie  coma  is  profound,  quickly  followed  by  a  rising  tempera- 
ture and  acute  l)edsores,  the  case  will  probably  have  a  fatal  termina- 
tion. When  contracture  supervenes,  either  early  or  late,  the  prognosis 
as  to  recovery  from  the  paralysis  is  bad,  as  is  also  the  case  when 
marked  atrophy  supervenes  in  a  few  weeks. 

Hemorrhage  into  the  internal  capsule  is  always  a  serious  symptom, 
even  when  there  is  no  rise  of  temperature  or  contracture  following, 
and  this  is  espwially  so  when  it  occurs  in  the  course  of  Bright's  dis- 
ease. Hemorrliage  into  the  cortex  is  not  necessarily  of  such  bad 
omen,  because  of  tiie  free  anastomosis  of  the  cortical  capillaries  which 
has  been  described  by  Heubner  and  Duret ;  but  even  then,  when 
the  hemorrhage  is  into  the  motor  area  and  is  followed  by  marked 
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contractures  and  atrophies,  it  is  not  recovered  from.  Of  the  prog- 
nosis of  hemorrhage  into  the  cuneus,  the  occipital  convolutions,  the 
lingual  and  fusiform  lobules,  and  the  angular  gyrus  (causing  hemi- 
anopsia), we  know  very  little.  The  few  cases  that  have  been  reported 
of  hemorrhage  into  the  lemniscus  have  been  fatal,  and  this  is  usually 
the  case  with  hemorrhage  into  the  pons.  Cerebellar  hemorrhage  has 
not  been  accurately  studied,  because  of  the  difficulties  of  cereoellar 
localization ;  but  of  the  cases  which  have  been  studied,  most  have 
resulted  £EitaIly. 

Diagnosis.  The  diagnosis  of  cerebral  embolism  can  usually  be 
made  by  ascertaining  the  causes  which  can  produce  cerebral  embo- 
lism, such  as  cardiac  lesions  and  pulmonary  lesions ;  but  it  may  hap- 
pen that  an  embolus  may  result  from  a  washed-ofT  thrombus  of  some 
larger  intracranial  vessel  being  carried  to  a  capillary,  and  in  such  a 
case  the  diagnosis  cannot  be  made.  It  is  usually  stated  in  the  text- 
books that  a  diagnosis  between  embolism,  thrombosis,  and  hemor- 
rhage can  be  made  by  means  of  the  clinical  symptoms.  There  is 
not  only  inaccuracy  of  observation  about  this  statement,  but  also 
some  confusion  of  thought.  What  the  writers  have  meant  to  say  is 
that  the  diagnosis  can  be  made  in  these  three  conditions  by  observing 
the  onset,  which  in  cases  of  embolism  will  be  sudden,  and  in  cases 
of  thrombosis  and  hemorrhage  will  be  more  gradual.  But  even  this 
statement  is  inaccurate.  An  embolus,  for  instance,  may  enter  a  cap- 
illary that  it  does  not  completely  plug  up  at  once,  so  that  the  onset 
of  the  symptoms  may  be  gradual,  or  it  may  fit  the  capillary  so  accur- 
rately  as  to  plug  it  up  suddenly,  in  which  case  the  symptoms  will  be 
sudden.  A  thrombosis,  on  the  other  hand,  may  form  so  very  gradu- 
ally as  to  produce  no  symptoms  until,  by  the  superimposition  upon 
it  of  layers  of  fibrin,  the  final  moment  of  occlusion  of  the  vessel  nas 
been  reached,  when  it  may  plug  up  the  vessel  suddenly  and  completely, 
and  the  symptoms  would  be  sudden  also.  A  hemorrhage  may  be 
produced  by  a  sudden  or  gradual  rupture  of  a  vessel,  so  that  the 
symptoms  may  be  either  sudden  or  gradual.  I  have  made  a  num- 
ber of  post-mortems  in  which  I  satisfied  myself  of  the  impossibility 
of  making  a  diagnosis  between  embolism,  thrombosis,  and  hemor- 
rhage by  means  of  the  suddenness  or  gradualness  of  the  symptoms.  I 
am  therefore  positive  that  it  is  utterly  impossible  to  make  a  diagnosis 
between  the  three  conditions  in  this  way.  Usually,  therefore,  the 
first  thing  to  be  sought  for  will  be  the  cardiac  or  pulmonary  lesions 
that  might  give  rise  to  emboli.  If  they  are  founa,  and  if  the  onset 
has  been  sudden,  a  diagnosis  of  embolism  is  probable,  although  these 
cardiac  and  pulmonary  conditions  may  exist  without  causing  emboli. 
If  these  cardiac  and  pulmonary  sources  of  embolism  are  absent, 
however,  it  is  utterly  impossible  to  make  a  diagnosis  between  embo- 
lism, thrombosis,  and  hemorrhage,  and  all  the  diagnosis  that  we  can 
make  is  between  arterial  lesions  and  other  lesions  of  the  brain  that 
might  produce  similar  clinical  symptoms. 
The  latter  conditions  are — 

Tumor ; 

Fractures ; 
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Thrombosis  of  the  cerebral  sinuses ; 
M6o lire's  disease ; 
Cerebral  palsies  of  childhood ; 
Intracranial  syphilis. 

Intracranial  tumors  are  very  easily  differentiated  from  cerebral 
hemorrhage^  thrombosis,  or  embolism,  because  they  do  not  have  an 
acute  onset,  are  preceded  by  headache,  various  localized  paralyses, 
changes  in  the  optic  disc,  and  occasionally  by  mental  alterations. 

Fractures  of  the  skull  should  never  be  confounded  with  cerebral 
hemorrhage,  except  in  cases  that  are  picked  up  in  the  streets  without 
an  antecedent  history.  The  hemorrhage  of  these  fractures  is  much 
more  apt  to  be  meningeal  than  into  the  substance  of  the  cerebrum  or 
cerebellum.  Usually  the  history  of  trauma,  the  detection  of  frac- 
tured bone,  the  outpouring  of  bloody  serum  from  the  ear  in  fractures 
of  the  base,  etc.,  are  symptoms  which  will  make  the  diagnosis  dear. 

Thrombosis  of  the  cerebral  sinuses  may  occur  from  marasmus  in 
children  in  the  first  six  months  of  life  after  severe  diarrhoea,  or  in 
adults  from  pyaemia,  cancer,  senile  marasmus,  or  other  debilitating 
causes,  or  from  diseases  of  the  cranial  bones  which  may  follow 
traumata,  erysipelas,  or  furuncle ;  but  it  is  impossible  to  make  the 
diagnosis  by  means  of  the  symptoms  alone,  although  this  may  some- 
times be  provisionally  done  by  the  conjunction  of  the  symptoms  and 
the  presence  of  one  of  these  known  causes.  Otitis  media  or  interna 
may  also  be  a  cause.  The  symptoms  are  varied,  and  consist  of  coma, 
convulsions,  strabismus,  contractures,  tremors,  and  paralyses,  these 
paralyses  and  tremors  being  either  one-sided  or  bilateral ;  and  these 
symptoms  should  always  be  regarded  with  suspicion  when  they  super- 
vene upon  diseases  of  the  internal  ear.  (See  Chap.  '*  Venous  Throm- 
bosis.'*) 

M6ni^re's  disease  of  the  true  type  should  never  be  confounded 
with  liemorrhage,  although  it  was  frequently  in  former  years.  The 
loud  noises  in  the  ear,  like  pistolshots  or  bells,  the  partial  loss  of 
consciousness,  the  turning  in  certain  directions,  ana  the  absolute 
absence  of  any  paralytic  symptoms  wliatsoever,  need  only  to  be 
studied  and  observed  in  order  to  make  the  diagnosis  {vide  Chap. 
XV.,  "M6ni^re's  Disease"). 

The  cerebral  palsies  of  childhood  are  due  to  many  other  causes  than 
cerebral  hemorrhage  (see  Chap.  "  Cerebral  Palsies  of  Childhood"), 
and  it  is  only  when  there  is  a  hemiplegia  coming  on  afler  such  symp- 
toms as  we  see  in  the  adult  that  we  are  warranted  in  making  a 
diagnosis  of  cerebral  hemorrhage.  The  paraplegia,  the  peculiar 
contractures,  the  positions  of  the  limbs,  the  marked  mental  symp- 
toms, are  usually  entirely  different  in  their  distribution  from  what 
is  seen  in  the  adult  from  cerebral  hemorrhage. 

Intracranial  syphilis  can  in  many  cases,  as  I  have  demonstrated, 
be  diagnosed  by  means  of  the  quasi-periodical  headache  with  obsti- 
nate insomnia,  which  ceases  upon  the  supervention  of  paralytic  or 
convulsive  symptoms ;  and  when  the  headache  and  insomnia  are  fol- 
lowed by  hemiplegia  in  an  individual  under  forty  years  of  age  the 
diagnosis  may  be  made  with  positiveness  of  intracranial  syphilis. 
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ft  any  case  of  hemiplegia,  liowever,  CMXjarniig  luider  forty  years  of 
age,  syphilis  should  be  suspected,  even  though  there  has  not  l^eii  a 
history  of  headache  and  insomnia.  In  sorae  oases  of  iutraomnial 
i\'phtli8,  too,  the  hemiplegia  has  been  preceded  by  mental  dnlness 
for  weeks  beforehand  to  an  extent  which  is  never  seen  in  ordinary 
cerebral  hemorrhage  such  as  we  are  describing.  The  forms  of  intra- 
cranial syphilis  which  are  due  to  a  gummatous  meningitis  at  the  base 
of  the  brain  are  attended  by  lesions  of  the  cranial  nerves,  as  well  as 
by  paralytic  symptoms  of  the  extremities, 

Treatxtext,  In  all  cases  of  cerebral  hemorrhage  the  patient 
should  be  kept  quietly  in  be*!  until  all  symptoms  of  i^Hex  disturbance 
of  the  cerebrum  or  eereliellum  have  disapi^eared.  The  diet  during 
this  period  should  be  simple  an<l  moderate  in  fjuantity,  consisting 
mainly  of  csggs,  soups,  fish,  and  milk.  The  patient  should  not  be 
allowed  to  nse  from  a  prone  position.  If  there  is  any  tendency  to 
convulsions,  modenite  doses  of  the  bromide  of  potash  yhonld  be  ad- 
ministered, 10  grains  once,  twicx%  or  even  thi'ce  times  a  day*  I  have 
seen  excellent  results  from  venesection,  and  I  Ijelreve  that  this  old 
remedy  has  been  allowed  to  pass  into  too  gi^eat  disuse,  mainly  in 
deference  to  the  prejudice  of  the  laity,  I  should  have  no  liesitation 
whatever  in  taking  ten  or  twenty  ounces  of  blood  from  a  jmtient 
evidently  full-blooded,  and  who  could  therefore  bear  its  loss  well, 
because  the  immediate  results  are,  as  I  have  said,  sometimes  start- 

Ilingly  beneficial.  In  such  a  ease,  if  venesection  cannot  l^e  performetl, 
brisk  purgation  with  saline  cathartics,  or  with  croton  oil,  one  drop 
given  once  or  twicer,  will  often  be  found  of  advantage,  although 
neither  of  these  drugs  will  equal  the  bloodletting  in  suitable  cases. 
Am  the  patient  begins  to  recover  from  the  reflex  disturbances  small 
; ... 


^ 


of  the  bichloride  of  mercury,  ^^j-  grain  three  times  a  day,  have 

tble  1    " 


fleemed  to  me  to  be  often  of  considerable  value,  although,  of  i-ourse,  it 
19  a  difficult  matter  to  speak  positively  about  the  effect  of  this  medic- 
ament, as  the  improvement  may  have  l>een  due  to  natural  causes. 
In  the  same  spirit  I  would  commend  the  use  of  moderate  doses  of 
iodide  of  potash,  10  grains  three  times  a  day,  although  I  do  not  tliink 
that  it  IS  as  efficacious  as  the  mercury.     Of  late  years  trephining  has 
been  recommended  in  cases  of  intracranial  hemorrhage*     I  cannot 
say  that  I  view  this  procedure  with  any  gre^it  fa  von  and  this  for 
aeveral  reasons.     In  the  first  place,  as  I  have  already  stated,  it  is 
often  extremely  difficult  to  make  the  diagnosis  l>etween  hemorrhage, 
^Embolism,  and  thrombosis.     In  tlie  second  place,  the  hemorrhag:©  is 
:»iiost  likely  to  occur  into  the  internal  capsule,  and  it  is  very  difficult 
^o  reaclj  this  portion  of  the  brain  with  accuracy  so  as  to  hit  exactly 
"^e  site  of  the  hemorrhage ;  and  even  if  this  be  done,  it  is  very  ques- 
tionable whether  the  puncture  with  the  needle  would  not  inflict  more 
damage  upon  the  delicate  interwoven  strands  of  this  locality  than  the 
liemorrhage  itself  would  do.     Should  the  hemorrhage,  however,  be 
subcortical  in   the  centrum  ovale  between  the  cortex  and  the  basal 
^ganglia,  it  would  be  ainiost  impossil>le  to  loctilize  it,  ami  the  wild 
poping  with  the  needle,  sucli  as  we  have  so  much  difficulty  with  in 
^ases  of  cerebral  tumor,  would  be  certain  to  inflict  more  damage  than 
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the  hemorrhage  itself.  If,  however,  the  hemorrhage  can  be  posi- 
tively diagnosed  in  the  cortex,  I  can  see  no  objection  to  this  method 
of  relief.  When  the  individual  is  able  to  leave  his  prone  position 
the  paralysis  of  muscle,  if  the  lesion  in  the  brain  has  been  such  as  to 
cause  this,  may  undoubtedly  be  favorably  affected  by  the  ose  of  the 
faradic  current,  brushing  the  electrodes  up  and  down  the  limbs,  pass- 
ing a  gentle  current  through  the  different  muscular  groups,  and  aoing 
this  two  or  three  times  a  week  for  a  period  of  several  months.  This 
simple  application  of  electricity  can  be  done  quite  as  well  at  the  house 
by  some  member  of  the  family  witb  a  small  faradic  battery.  Qeneral 
tonic  medication  will  oftentimes  be  of  use,  too — a  &ct  which  is  often 
overlooked.  The  best  of  these  is  some  of  the  quinine  preparations, 
preferably  the  elixir  of  calisaya  bark. 


Al^TEE    TIL 


DISEASES  OF  THE  CEREBRUM. 

CBBEBEAL  PALSIES  OF  CHILDHOOD. 

Definition.  These  imlsies  consist  of  hemiplegia,  double  hemi- 
plegia (diplegia),  or  jmraplegia,  with  nieiital  defei^f,  spastic  symptoms, 
and  atrophy  tliat  is  generally  slight  and  without  marked  alterations 
iu  electrical  reaction* 

History.     The  first  authoi-s  who  portrayi'd  what  is  nowadays 

knovrD  as   porencephaly  w^ere  Bmsehet,   in   1831;    Lallemaiid,  in 

1834;  Rokitaosky,  in  'l835  ;  and  Cru veil liici\   in   1849;  altiiough 

some  of  the  cerebral  lesions  of  the  infant  had  l>een  described  by  Reil, 

in  1812;  Cazauvielb,  in  1827 ;  and  Billard,  in  1828.     But  the  first 

•ecu rate  description  of  paralysis  of  t?erebral  ririgiu  in  children  was 

that  of  Henoch,  in  1842,w4iich  was  supplemented  hy  Little^  in  1853; 

Turner,  in  1856  ;  and  Von  Heine,  in  1860,     He.'^chl  formulated  the 

term  "  porencephaly,"  in  1859,  to  designate  the  losses  of  cerebral 

subetanoe.     From  that  time  to  the  present  day  the  literature  of  the 

iubject  has  l>ecn  very  abundant,  aiul  the  most  prominent  among  the 

eontributors  have  been   Leideadorf  and  Strieker,  in   1865,  on  the 

pn^duction  of  ent^ephalitis  in  chickeus/riggese<ineerning  encephalitis 

in  rabbits,  Virchow,  in  1865,  on  congenital  encephalitis  of  a  pecnliar 

[       nature  ;  Cotord,  in  his  thi'^ie  d*'  Pari»,  in  1868  ;  Kundrat,  in  his  great 

^^book  on    Porencephaly,   iu    1882;  Parrot,   in   1883,   on   Steatosis; 

^KBlriimpell,   in   1844,   upon   what    he   calls    Poliijencephalitis,   and, 

^'amongst   the  latest  authors,  tiaudani,   Jendnissik  and   Marie,  Mc- 

Nutt,  Wallenberg,  Knapp,  Audry,  Gibney,  Uowers,  Osier,  Sachs, 

^vtod  Peterson. 

^B  ETioi.oii Y.  The  causation  is  by  no  means  certain.  Many  attend- 
^Bint  or  pre<^ing  diseases,  many  circumstauoes  of  imme<liate  environ- 
^Finent,  and  many  hereditary  peculiar! ties,  are  ranked  in  the  tirae- 
lionored  way  among  the  causes,  without  scientific  warrant,  however, 
although  each  and  all  may  be  factors  in  certain  cases,  Ijearing  the 
same  relation  to  this  class  of  lesions  that  they  do  to  so  many  other 
diseases.  In  this  way  great  stress  has  been  laid  upon  marriages  of 
CODflanguinity  ;  syphilis  and  intem^ierance  in  the  parents;  difficult 
^Jdivery ;  asphyxia  of  the  newborn  ;  cerebral  traumata ;  infirtious 
diseases^  such  as  pertussis,  typhus,  and  variola ;  abnormal  conditions 
of  the  mother  during  pregnancy  ;  violent  vomiting  and  defective 
nutrition.  All  these  cases  are  either  congenital,  Iiaving  oct?urreddnr- 
I  ing  foetal  life,  or  have  their  onset  in  the  first  three  year8  of  life.  The 
I     Jiaraplegiie  are  generally  congenital,  whilst  the  double  hemiplegiae 

!diplegise)  usually  <X5cnr  during  the  first  three  years  of  life. 
: ^ 
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Clinical  Symptoms.  In  all  diseases  of  the  iotracranial  ooDtents, 
whether  occurring  in  the  child  or  in  the  adult,  as  has  been  elsewhere 
said,  distinction  must  be  made  between  the  symptoms  which  are 
reflex  and  those  that  are  direct  or  localizing.  For  example,  a  lesion 
of  sudden  onset,  such  as  a  hemorrhage,  a  thrombosis,  or  an  embolism, 
may  impinge  upon  the  leg-centre  of  the  cortex,  primarily  causing  un- 
consciousness or  a  convulsion,  fever,  etc.,  which  symptoms  pass  o£ 
and  there  is  detecl^ed  a  paralysis  in  the  1^  that  has  been  overloofad 
or  obscure.  The  reflex  symptoms  are  due  to  shock  of  the  i  "  '  " 
cerebral  substance  from  a  sudden  molecular  change,  whilst  the  4 
or  localizing  ones  are  caused  by  actual  destruction  of  a  certain ) 
of  the  brain-tissue.  These  considerations,  too,  apply  especiallfj 
the  cerebral  affections  of  children,  who  are  more  liaole  to  reflex  i 
turbanee  than  adults. 

The  reflex  symptoms  ai-e  convulsions,  fever,  delirium,  hebetude  or 
coma,  and  emesis. 

The  convulsions  are  not  pathognomonic.  They  may  be  geneialf 
or  they  may  implicate  one  member,  the  limbs  on  one  aiae,  or  oertam 
muscles  alone.  They  may  be  tonic  or  clonic.  It  haa  been  a  grow- 
ing doctrine  of  late  years  that  cortical  lesions  in  the  adult  are  at- 
tended by  convulsions,  while  subcortical  ones  are  not  so  aooom panted; 
but  however  true  this  rule  may  be  in  adults,  it  is  certainly  not  ao 
of  children,  in  whom  unconsciousness  is  not  infrequently  observed 
in  poliomyelitis  or  even  from  reflex  causes.  The  fever  seldom  goa 
above  101®  or  102®  F.,  and  often  there  is  no  fever  at  all,  althrarii 
it  must  be  remembered  that  in  this  particular  we  must  usually  relj 
upon  the  statements  of  parents  or  relatives.  There  is  generally  no 
delirium,  and  when  there  is,  it  is  slight  and  temporary.  Hebetude 
is  present,  as  a  rule,  and  coma  is  sometimes  observed,  although  bolih 
of  these  conditions,  like  fever,  may  be  entirely  absent. 

Emesis  seldom  occurs,  although  the  child  may  not  take  food  moN: 
because  of  the  hebetude  or  coma  or  the  general  malaise  than  fkoMi 
nausea. 

The  localizing  symptoms  will  depend  upon  the  area  of  the  brum 
implicated. 

So  far  as  they  have  been  determined,  however,  the  localizing  symp* 
toms  are  paralyses,  muscular  wasting,  exaggerated  tendon-reflezsi^ 
contractures,  mutism,  mental  impairment,  and  speech-defects;  al- 
though most  of  the  cases  have  a  preponderance  of  motor  symptomSi 

A  classification  of  these  paralyses  by  the  motor  symptoms  b  as 
follows : 

Hemiplegia ; 

Bilateral  hemiplegia  or  diplegia  ; 

Paraplegia. 

Hemiplegia  generally  occui's  during  the  first  three  years  of  life. 
In  such  eases  the  face  is  not  always  affected,  and  when  it  is,  the 
upj)cr  portion  (the  eyelids  and  brow)  is  not  involved.  Figs.  149  and 
150  represent  a  hemiplegia  which  had  its  onset  in  a  boy  five  years 
l>efore  the  ])hotoi:;raph  was  taken.  His  face  is  keen  and  intelligent, 
and  the  only  mental  delect  in  his  case  was  that  he  was  good-natureilly 


IroIIableaud  difficult  to  teac^li  far  al>out  two  years  afttT  tlieoosot ; 
Doe  this  j^ritMl  he  hfxs  been  as  intelhgent  as  tlif  other  rhildreii  of 
ime  family — an  excellent  te*jt,  bv-the-l»y,  of  a  child's  mental 

,  141.  Fro.  150. 


(rii  N1    VIEW!  (REAIt   VIKW.) 

iSic  boy  of  eight*  sbo  wring  diiU-rLine  tHtutiTi  rjght  (aflfected)  and  left  (uuafTected) 
\  isfdes  tive  ytAr^  ulier  vu>H, 

B  name  of  birth-palsies  has  been  suggested  by  Gowers  for  con* 
|1  bilateral  hemipl^ia  or  dtplegia  which  results  from  prenatal 
I  or  accidents  occurring  through  excessive  pressure  of  the  brain 
fturitiou.  Fig*  151  represeuts  sucli  a  case,  with  niarkn^  mental 
which  is  very  evident  in  the  child^s  vacant  expressiou. 


NERVOUS  DISEASES. 


Paraplegia  is  usually  a  disease  of  early  infantile  life  or  is  referable 
to  abnormal  ooBditious  of  tlie  mother  during  pi-egnaucy*  CoDtrac- 
tiire  of  the  paralyzed  muselea  is  usually  present  in  all  these  thrre 
forms,  few  exceptiotis  to  this  rule  being  observed.  Whea  limhs 
thus  affected  are  subjected  to  movement^  they  oppose  a  soft,  wax -like 
resistance,  slowly  yielding,  and  returning  gradually  to  their  former 
position  when  the  com  pel  ling- force  is  removed.  Often  there  k  a 
bar-like  rigidity  of  the  lower  extremities,  which  h  well  represents! 
iQ   Fig*  151.     This  can   Im  easily  evoked  by  handling  the  limb, 


COtlgQUltAl  dlplegln,  witb  tnark^ad  mental  delbct. 


dangling  it  to  and  fn>  for  a  few  seconds,  or  tapping  steadily  on  the 
quadriceps  tendou.  The  extensor  musclas  arc  generally  less  affected 
than  the  flexor.  In  many  cases  the  small  joints  are  particularly 
pliable,  so  that  the  fingers  can  be  moved  in  any  direction,  either 
extended,  flexed,  or  al>ducte<l  and  addncted  witli  extreme  facility,  A 
lock-tike  movement  will  he  observer!  when  a  limb  is  suddenly  and 
quickly  flexetL  {\^fle  page  169.)  A^arioiis  mo&c'ular  deformities 
result  trom  these  contractures.  As  a  general  thing,  the  tendon-re- 
flexes  are  exaggerated  in  the  limbs  affected,  but  not  to  any  great  ex- 
tent. Varying  degrees  of  mental  impairment  take  place»  ranging 
from  a  slight  feebleness  of  lutellet^t  t<3  idiocy  of  the  most  pronounced 
type.     (Figs.  151  a^id  152.) 

The  wasting  of  muscles  is  not  so  marked  as  in  poliomyelitis  anterior, 
being  more  in  the  form  of  arn^ted  development.     One  little  patient 
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antler  my  care  shows  each  year  a  greater  difference  in  the  size  of  the 
arms,  the  affected  one  Imni^  i^latively  smaller,  owing  to  the  fact  that 
no  development  takes  place  in  it,  while  the  other  la  eoostantly 
growing*  Speech -defects  and  mutism  are  of  com  moo  (X^iirrence, 
No  marked  decree  of  disturbance  of  sensation  is  ysiially  noted,  but 
it  mast  be  borne  in  mind  that  in  infants  and  young  ehildrea  it  is 
impossible  accurately  to  test  the  sensations.  Defective  vasomotor 
drculation  and  lower  temperature  of  the  affected  limb  are  of  frequent 
ocjcurrence.  The  electrical  reactions  are  normal,  except  that  there  is 
a  slight  quantitative  increase  to  faradism,  and  also  to  galvanism  in 
some  instances.  Weir  Mitchell  has  described  in  the  hemiplegic  form, 
according  to  Osier,  one  case  iu  which  post- hemiplegic  tremor  affected 
the  entire  arm,  twenty-four  cases  of  hemiplegic  chorea  (or  hemi- 


Fio,  162. 


Fmct  wlthloerebml  pnhj  of  cou(^nlt&l  origin. 

ataxia),  athetosis  and  mobile  spasm  in  six  cases.  So-called  spastic 
chorea  and  double  athetosis  have  Ijcen  described  in  the  bilateral  hemi- 
plegias. Epilepsy  often  mi:*ur^  in  these  unfortunate  cases,  as,  out  of 
one  hundred  and  forty  eases  report e<l  l>y  Sachs,  the  jjercentage  was 
44  A.  There  were  forty-one  cases  of  general  epilepsy  among  the 
hemiplegias,  one  case  of  petit  mal*  and  nine  of  the  Jacksonian  type, 
al>out  50  per  cent,  in  all  lo  twenty-four  cases  of  diplegia,  one  had 
Jacksonian  epilepsy,  and  seven  (29  per  cent.)  iiarl  general  epilepsy. 
Four  cases  of  general  epilepsy  (about  3t)  per  cent.)  occurred  in  eleven 
cases  of  paraplegia.  The  percentage  in  these  cases  differs  very  little 
from  that  given  by  Wallenberg,  (landard,  and  Osier, 

Diagnosis,     The  diagnosis  should  be  made  from  the  following 

Traumatic  meningitis ; 

Cerebro-spinal  meuingitis,  of  epidemic  or  sporadic  origin  ; 

Suppurative  meningitis ; 

Tubercular  meningitis; 

Transverse  myelitis ; 

Myelitis  of  the  anterior  cornua  • 

Intracranial  tumors  j 
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Hydrocephalus ; 

Reflex  hebetude,  coma,  or  delirium. 

A  careful  history  should  always  be  sought  for  in  all  such  cases 
from  some  intelligent  person — the  mother  generally  the  best,  as  hav- 
ing been  constantly  with  the  child  from  the  onset,  unless  the  disease 
has  been  recognized  by  some  intelli^nt  physician  early  in  its  coarse. 
The  diagnosis  is  usually  made  very  diflScult  by  the  lack  of  this  precise 
history. 

A  diagnosis  of  traumatic  meningitis  can  only  be  made  when  the 
trauma  is  positively  known. 

In  cerebro-spinal  meningitis  of  epidemic  or  sporadic  origin  the 
disease  is  recognized  by  the  characteristic  retraction  of  the  head,  by 
the  fact  that  the  disease  is  known  to  be  prevalent  at  the  time,  by  the 
ages  of  those  attacked  being  mostly  between  one  and  fifteen,  by  the 
fact  that  the  paralysis  is  usually  one-sided  and  rarely  parapl^a  or 
double  hemiplegia,  by  less  tendency  to  permanent  mental  impairment, 
and  by  marked  tendency  to  hebetude  and  coma. 

Suppurations  in  the  nasal  cavities,  orbit,  ear,  or  lung,  or  some 
septic  condition,  mark  the  presence  of  suppurative  meningitis.  Also, 
a  fluctuating  temperature,  rigors,  or  chills  are  apt  to  prevail,  and 
there  is  a  peculiar  remission  in  the  symptoms. 

The  chronicity  of  the  cerebral  symptoms  and  the  in  frequency  of 
an  acute  onset  will  aid  in  the  diagnosis  of  tubercular  meningitis, 
coupled  with  a  history  of  tuberculosis  in  either  the  patient  or  the 
family. 

Children  are  rarely  subject  to  transverse  myelitis,  but  when  it  does 
occur  it  causes  paraplegia,  perhaps  bedsore,  as  well  as  rectal  and 
vesical  paralysis.  There  is  no  mental  impairment,  and  usually  no 
affection  of  the  upper  extremities. 

Myelitis  of  the  anterior  horns,  as  is  indicated  by  the  name,  is  an 
affection  of  the  anterior  cornua  of  the  spinal  cprd,  causing  a  sudden 
loss  of  the  ganglion-cells,  characterized  by  absence  of  knee-jerk, 
flaccid  paralysis,  atrophy  of  certain  muscular  groups,  usually  in  one 
limb,  and  altered  electrical  reactions.  It  is  very  seldom  hemipl^ic 
in  the  child,  and  never  doubly  hemiplegic,  but  necessarily  mouo- 
plegic  in  its  distribution.  There  may  be  a  doubt  as  to  the  diagnosis 
for  a  few  days  in  cases  that  are  marked  by  convulsions,  hebetude, 
coma,  and  fever,  but  the  question  may  be  settled  by  the  ultimate  dis- 
tribution of  the  paralysis. 

Intracranial  tumor  is  extremely  difficult  to  differentiate  from 
cerebral  palsy.  But  in  the  former  the  tendency  is  to  a  greater 
localization  of  the  symptoms,  to  chronicity,  to  a  greater  frequency  of 
purposeless  reflex  so-called  cerebral  vomiting,  and  to  neuro-retinitis. 

Hydrocephalus  is  almost  positively  diagnosed  by  the  peculiarly 
shaped  head,  and  is  often  associated  with  tubercular  meningitis. 

Hebetude  or  coma,  seemingly  of  a  most  alarming  nature,  may 
prevail  for  a  few  days  in  children,  but  will  soon  disappear,  being 
apparently  caused  by  a  reflex  indigestion  or  vasomotor  condition. 
In  the  acute  febrile  affections  grave  conditions  of  hebetude,  coma,  or 
delirium  may  often  occur,  and  it  is  a  matter  of  great  nicety  to  deter- 
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aiiie  what  proportion  is  due  to  implication  of  the  cereljnim  and  its 
'membracies,  and  how  mucli  is  reflex  from  the  primary  disease. 

PAXnoLOGY. — Of  the  tiniuerous  diseases  of  the  infantile  brain, 

Iiho6e  are  well  known  that  are  due  to  aj5iippurative  meningitis  ocenr- 
ring  from  a  distinct  clause — c*erebro-spiual  menin;4;itis  of  the  sporadic 
'or  epidemic  type  and  cerebral  meningitis  of  traiamitie  origin.  Ont- 
tide  of  these,  however,  tlie  many  pathologif'al  conditions  affecting  the 
fcetal  and  infantile  brain  are  involved  in  great  obscurity.  It  is  not 
strange  that  this  should  be  so,  Ahuost  all  these  lesions  are  chronic  ; 
autopsies  are  not  had  until  a  considerable  time  after  the  onset,  so 
that  the  terminal  conditions — tlie  post- funereal  ones,  so  to  sj>eak^ — 

are  the  only  ones  that  cnn  be  stndied,  and  a  Ijewiidering  diveraity  of 

pinion  necessarily  obtains  as  to  the  exact  nature  and  origin   of  the 

tusattve  processes.     Nor  ha^  the  clinical  expression  of  these  intm- 

iDial  processes  thrown  mncli  light  upon  the  subject.     It  must  lie 

Braeml»ered  that  the  brain  is  a  highly  complex  stnictuR\     In  the 

lild  only  gross  impairment  of  motion,  siglit,  and   hearing  can  be 

erved,  and  even  the^e  only  after  a  certain  age.     The  ordinary 

brms  of  sensation,  the  group  of  symptoms  iuchidetl  under  tlie  wm- 

MPD  name  of  aphasia,  the  so-calleil  word-de^ifness^  the  fine  muscular 

movements,  the  more  delicate  impairments  of  siglit,  sueli  as  heniiau- 

opeia,  etc.,  the  subjective  sensations  of  vertigo,  and   the  peculiar 

noises  that  are  often  of  so  much  diagnostic  im[>i:)rtance  in  certain 

impairments  of  hearing — ^alt  these  are  finer  functions  that  cannot  be 

^■lested   in   the  child  until  it  has  attained  nearly  the  iotelligcnce  of 

^Vfoutb,  and  they  are  entirely  beyond  our  recognition  in  the  infant. 

^■lloreover,  these  old  lesions  that  have  begun  in  infaocy  or  fcetal   life 

do  not  cause  the  same  hxidized  impairment  of  function  that  they  do 

ill   the  adult  bi*ain.     Hydrocephalus,   hemorrhage,    cmliolism^  and 

thrombosis  are  described   in  their  respective  chanters.     Aside  from 

^—these,   the  following  Jesions   have  been   observea   in   the  brains  of 

^■betuses  and  infants  who  had  presented  during  life  the  elinlcai  symp- 

^^on:i8  of  the  cerebml  palsies  : 

Encephalitis  and  men ingo-en cephalitis  ; 

I         The  stM^allwl  polio-encephalitis; 
The  congenital  encephalitis  of  Virehow  j 
Porencephaly  : 
Apoplexy  of  the  newborn  ; 
Thrombosis  of  the  cerebral  veins  ; 
Atrophy  and  sclerosis. 
B^cephaiitis  and  meningo-eucephalitis  generally  begin  in  the  pia 
d  cortex,   and    proceetl    with   cellular    infiltration    aud  sclerosis, 
inute  hemorrhages^  eventually  atrophy,  or,   more  rarely,  hr|>er- 
Trophy  of  the  aifected  convolutious.     The  large  basal  ganglia  and 
^ven   the  spinal  cord  may  be  implicated  simultaneously  in  this  pro- 
^je^"?,  but  this  is  to  be  distinguishtxl  from  tlie  secondary  descending 
^%eneration  which  may   re^sult   from  a  lesion  in  the  cortex.     The 
«ii9et  of  these  processes  has  not  been  studied  microscopically.     The 
hick  connective- tissue  masses  may  vary  in  size  from  that  of  the 
ortical  surface  of  the  whole  hemisphere  to  a  mere  eicatrieial  streak. 
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In  these  sclerotic  masses  scimty  renmius  of  uerve-elenients  are  fouod. 
The  eotioeetive   tissue   may  consist  of  a  network,  iu  the  mef<lu's  of 
which  are  seen  scanty  npeningi^  for  the  vessels  and  granulate*!  dl^ 
antl  nucleoli ,  or  it   may  l>e   very  dense,  and  the  o|)enings  fur  the 
bloodvessels  large  and  numerous.     Bei-anse  of  the  seeniinj^  relatiou- 
ship  l>etwt^n  the  density  of  the  eoiineetive  tissue  and  the  &m  o( 
the  vascular  openings,  ^lecansc  Hayem  has  found  the  walls  of  the 
bloodvessels  thickened^  cs]iecially  the  adventitial  and  because  Marie 
has   found    these    vascular    walls    in  a  condition    of  inflammaton* 
infiltration,  with  enilvryonic   nuclei,  it  has  l>e+n  snggeste<l  t!iat  the 
vascular  lesions  were  the  initiative  process;  Init  there  is  nothiaij:  to 
show  wliether  or  nut  they  are  the  cause,  effert,  or  part  of  a  general 
underlying  condition.     In  the  hyi>ertrophic  form  of  siclerosis  the 
cerebrid   substance  is  not  infrequently   dotted   with   ten  or   twelve 
masses,  varying  in  size  from  tlmt  of  a  bean  to  that  of  a  ten-ecnt 
piece,  round   or  streak 4 ike,  or  of  the  consistence  of  India-ruhljcr, 
principally   in   the  cortex   or   in   the  central  ganglia.     Frum  tht^ 
masses  the  pia  tears  ca,sily,  but  is  adherent  to  the  surrounding  tissufs^ 
which  are  of  a   redi^Hsli   color   from  a  markedly  vascular  injectioo. 
These  masses  consist  of  thick  connective  tissue,  with  spindle-cells, 
and   pass  into  the   normal   tissue  witliout  shtirp  demarcation.      A 
few  atrophied   ganglion-cella    are   found,   filled   with    pigment  and 
granules. 

In  1884  Stnimpell  advancx^d  the  theory  that  there  was  in  children 
an  acute  infectious  encephalitis  of  the  motor  convolutions,  analogous 
to  the  acute  myelitis  of  the  anterior  cornna  of  the  spinal  mrd.  This 
seems  to  me  to  have  been  one  of  tlie  mo^t  flippant  pathnlogical  sug- 
gestions ever  made  in  medicine,  atlvauced  without  the  slightest  pnxyi 
on  the  part  of  its  author;  and  as  yet  only  one  writer,  Hanke,  has 
adopted  this  view,  and  only  one  clinical  observation,  proljably  merely 
coincidental,  not  elucidated  by  an  autopsy,  has  been  cited  in  supfx>rt 
of  it.  The  avidity  with  which  the  suggestion  has  been  ^seized  for 
discussion  and  observation,  and  the  large  literature  whicli  has  grown 
up  in  ret\itation  of  it,  are  pitiable  illustrations  of  the  paucity  of  our 
exact  knowledge  of  the  pathology  of  the  ffetal  and  the  infantile 
brain.  Cotard  and  Gauclard  cite  seven  cases  with  the  symptoms  of 
StrumijelFs  so-callal  polio-encephalitis,  in  which  the  cortex  was 
found  to  be  normal,  and  in  which  the  h\sions  were  as  follows  :  cv'st 
in  the  corpus  striatum,  cyst  in  the  frontal  lobe  benmth  tlie  cortex, 
sclerosis  beneath  one  lateral  ventricle,  clut  in  tlie  internal  capsule, 
embolic  softcniug  of  the  cor[>us  striatum  and  surrounding  tissue, 
hemorrhage  iuto  tiie  tlialamus  opticus  and  corpus  striatum*  Besides 
this,  Huven  records  a  cyst  of  the  internal  capsule,  and  in  this  case 
an  esjjecially  c^iiTful  examination  wvts  made  of  the  cortex,  which  was 
found  to  be  perfectly  normal.  Wallerjl>ergalso  I'e ports  a  cyst  beneath 
the  anterior  corpora  quadrigemina,  implicating  the  cms  cerebri  and 
the  lemniscus,  and  detjtroying  comj>letely  one  nn!  nucleus.  The  title 
jwlio-cncephalitis  is  the  more  unfortunate,  as  the  sume  name  lias  l>ec»ii 
very  pnii>erly  given  by  Wernicke  to  a  thoroughly  authenticated  dis- 
ease of  the  motor  nuclei  of  the  medulla  oblongata  (see  p-  296),  which 
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the  tnie  medullary  analogues  of  the  anterior  corDua  of  the  spinal 

lo  1865  Virchow  dej^ribetl  what  he  termed  congenital  encepha- 
1113,  consisting  of  little  yellowish  masses  in  the  white  eerebra!  sub- 
nee^  and  referable,  he  thought,  to  interstitial  inrtammation  of  the 
rebral  substance,  the  color  coming  from  fotty  granules.     Although 
has  lx*en  maintained  by  Jastrovvitz  that  fatty  granules  are  pliysio* 
ical  ID  ftetal  brains,  there  yet  9e<:^ms  re4isnn  to  believe  that  Vir- 
^tjhow's  description  applies  to  certain  infreciuent  ca*yes. 

Heschl,  in  185V»,  gave  the  name  of  porencephal  (-o^joc,**a  hole;*' 
nd  i^-xsfJ'aMn/,  the  brain)  to  certain  ext^tdingly  curious  losses  of  cere- 
iral  substance  in  fietal  and   infiintile  brains,  varying  in  size  from 
1  cavities  to  an  entire  absence  of  both  hemispheres.     Thi^se  cavi- 
are generally  full  nf  ii*juid,  and  are  traversed  by  filaments  forming 
ight  and  incomplete  partitions.     Substances  reseml>Iing  adipocei'e  aj^e 
metimes  found  floiiting  in  them,  or  other  anbstiinces  of  transparent, 
troo,  yellowish,  or  brown  color.     Tiiese  cavities  may  oi>en  into  tlie 
.rachnoid  cavity,  although  they  generally  have  a  vascular  membran- 
us  cover,  the  external  face  of  which  may  l>e  colored  orange^  yellow- 
ish, or  brownish.     Ordinarily  the  pia  is  absent.     Kuridrat  maintains 
that  the  con  volution  a  bordering  upon  these  t^vities  hav^e  a  radiating 
'  rm  in  the  cases  of  pre-natal  origin.     The  adjacent  convolutions  may 
carpeted  with  a  fine  cerebral  debris,  or  may  undergo  a  gelatinous 
isformation.     Sclerosis  of  the  tissues  bordering  t lie  cavity  is  very 
uent,  and   these  walls  often  ha%^e  a  rusty  color,  probably  from 
raorrhage.     Xear  the  lesion  diminution  or  obstruction  to  an  artery 
lay  be  found,     Instead  of  tlie  cavities,  however,  there  may  be  abso- 
Ui  loss  of  one  hemisphere  or  both.     The  bones  may  be  tlnnnefl  or 
ickene<l,  the  skull  may  be  hydrocephalic  or  microcephalic  in  shajie, 
Lx^asiunally  the  front  is  very  mucii  Matteuwl  and  slopes  backward. 
orenit^|>baly  is  generally  fetal  in  origin,  after  tins  being  mfjst  fre- 
uent  in  first  infancy,  occurring  exceptionally  afterward.     In  fifty- 
ven  cases  analyzed  by  Audry,  thirty-fonr  were  probably  of  foetal 
>rigin,  thirtec^n  in  the  6rst  two  years  of  life,  nine  in  the  second  in- 
ncy — viz.,  three  in  the  third  year,  one  at  thrt^  and  one-third  years, 
ue  at  seven,  one  at  nine  and  a  half^  one  at  elevenj  one  at  fourteen — 
and  one  in  an  a'lult.     Tinjse  singular  losses  of  cerebral  Bubstance  have 
been  attributed  to  an  arrest  of  development,  extreme  hydroce[>halns, 
bolism  or  hemorrhage, encephalitis,  and  a  jirofouud  cerebral  aniemia, 
Kundrat  endeavored  to  trace  a  constaut  relationship  Ix^tween  vascu- 
lar lesions  and  the  [xireuct^phal ic  areas,  but  indubitable  cases  liave 
been  reported  demonstrating  that  this  view  was  not  tenable.     A  pecu- 
liar gelatinous  and  cellular  iufiltration  seems,  in  certain  teases,  to  be 
>ne  of  the  early  stages  of  the  process.     The  predisposing  and  excit- 
ing causes  are  but  little  known,  though  traumatism  would  seem  to 
hav^e  l)een  a  distinct  etiological  flictor  in  several  instances. 

The  apoplexy  of  the  newborn  is  reganled  by  Osier  as  one  of  the 
chief  causes  of  the  bilateral  hemiplegia  or  paraplegia  occurring  at 
birth,  and  there  can  be  no  doubt  that  it  is  a  very  frequent  condition 
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in  oewborn  childrea — esjiecially,  as  Sarah  J,  MeNatt  has  shovvo,  iu 
conjimction  with  abnornial  lalwr,  aspliyxia,  aod  coavolsions* 

Throm  1x1318  of  the  cerebral  veins  h  r^arded  as  a  frequent  faclor 
by  Gowers. 

It  will  thus  be  seen  that  the  pathological  l>ehavior  of  the  foetal  and 
infantile  brain  is  different  from  that  of  the  adult  cue.  In  the  former 
we  eneounter  ranch  more  frequently  meningeal  beniorrhage^s  ami  atmte 
forni8  of  enoephalitisaiid  meniugo-enceiihalitis,  whibt  tlie  i*apid  looses 
of  cerebral  substance  of  poreueephaly  are  prHt*tically  unknowD  at  later 
peritxls  of  life.  Nor  should  we  find  it  surprising  tliat  there  is  suA 
easily  eflectal  retrogressive  metamorphosis  of  the  cerebral  substauce 
in  the  infant,  Avhcn  we  consider  that  the  intracranial  contents  are  the 
last  portions  of  the  nervous  substance  to  develop,  that  tliey  are  verj' 
imperfectly  developed  during  fcetal  and  infantile  life,  and  that  their 
great  relative  bulk,  badly  |)rotected  by  the  imperfectly  os.*?itied  cranium^ 
renders  them  extremely  liable  to  injury  from  without  in  tfre  helpless 
fcetus  and  in  the  almost  ec|nally  helplei>s  infant.  It  is  a  singular  fact, 
however,  that  most  of  the  lesions  are  in  the  motor  tract  that  extends 
from  the  motor  convolutions  to  tlie  muscles.  Tlie  course  of  this  motor 
trari  (pp.  80  ei  seq,)  is  through  the  coroua  radiata  to  the  internal  cap* 
gule,  thence  through  the  puns  to  tlie  region  of  the  de<^ussation,  where 
it  divides  into  two  columns^  the  one  going  down  upon  the  same  side 
into  the  anterior  pyramidal  columns  (columns  of  Tiirck),  the  other 
crossing  to  the  opposite  side  to  jmss  down  through  the  lateral  pyram- 
idal column,  thence  into  the  anterior  cornua,  making  direct  connection 
with  the  great  ganglion-cells,  Irom  which  arise  the  motor  nerves  that 
emerge  along  the  anterior  roots  to  terminate  in  the  motor  end  opiates 
of  the  muscle.  Although  different  eon  volutions  are  not  infrequently 
tlie  site  of  lesion,  even  as  far  back  as  the  otx^ipital  lobe,  the  motor 
convolutions  are  pre-eminently  affected.  But  lesions  have  also  been 
found  in  the  intracranial  port  ions  of  this  motor  tract  without  affec- 
tion of  the  convolutions;  thus,  as  has  l>een  already  stated,  one  of 
Gandard^s  cases  had  a  clot  in  the  internal  «ipsule,  with  softening  and 
etx'hymosis  of  the  Sylvian  fossa  ;  another  had  a  focus  of  softening  in 
the  region  of  the  internal  ("apsule ;  and  another  a  softening  of  the 
corpus  striatum  and  the  sui'rounding  iTgion,  One  of  Wallenberg's 
cases  had  a  hemorrhage  in  the  right  optic  thalamus  and  corpus  stria- 
tum ■  and  another  a  ey.*^t  beneath  the  anterior  coq^ora  quadrigemina, 
implicating  the  pes  and  lemniscus  and  destroying  fibiTS  from  the 
third  pair  aod  retl  nucleus;  whilst  Huven's  case  had  a  cyst  in  the 
nut*lcus  candatus.  These  lesious  act  more  disastrously  upon  the  tVetal 
and  infantile  brain  than  ui>on  that  of  the  adult,  for  the  evolution  of 
the  former  is  seriously  hampered*  The  condition  of  tlie  spinal  and 
peripheral  portions  of  the  motor  tract  has  yet  to  l>e  studiefl  thor- 
oughly, althougli  in  some  cases  of  sjiastic  paraplegia  thei-e  is  reason 
Ui  1  relieve  that  there  is  either  a  dcsrendi ng  ilegeneration  or  a  lack  of 
development  of  the  intraspinal  motor  strands.  There  can  \je  no 
question  that  tlie  motor  tract  is  pwuliarly  liable  to  disease  in  children^ 
and  tijat  the  cerebral  palsies  are  the  earlit^t,  in  |xjint  of  time,  of  tlie 
great  series  of  lesions  to  which  it  is  liable  at  this  period  of  life. 
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Dividlnij:  the  motor  tract  into  three  jwrtions,  the  intracmnial,  the 
spinal,  ttiid  the  ^Kjripheral,  we  [nayelassify  its  lesions  in  tliis  manner : 
cerebral,  the  c^erebral  palsies  ;  spinal,  myelitis  of  the  anterior  eornna 
(pciHomyelitis  anterior) ;  peripheral,  pseuda-hy^^ertrophie  paralysis ; 
whibt  progressive  muscnlar  atrophy  \s  sometimes  of  spinal  and 
sometimes  of  peripheral  origin.  The  spinal  and  }>enj)heral  portions 
of  the  motor  tract,  however,  are  miieh  more  prone  to  chronic  disease 
in  children,  almcist  the  only  exception  being  the  acute  onset  of  mo.st 
cases  of  poliomyelitis  anterior,  whilst  the  intmcranial  portions  of  the 
motor  tract  are  very  liable  to  acute  disease,  the  chronic  lesions  being 
rare.  The  cellular  processes  of  the  spinal  lesions  have  been  admir- 
ably studied,  so  that  one  of  the  most  certain  facts  in  pathology  to- 
day  is  the  disappearance  or  injury  of  the  ganglion- eel  Is  of  the 
anterior  horn  in  poliomyelitis  and  in  the  spinal  forms  of  progreasive 
muscular  atn)phy.  It  is  not  as  yet  quite  certain  whether  the  mnscular 
wasting  of  the  peripheral  forms  of  progressive  muscular  atrophy  and 
the  commingled  wasting  and  hypertrophy  of  the  pseudo-hypertrophies 
are  due  primarily  to  the  affection  of  the  moscle-cells,  or  are  second- 
ary to  changes  in  the  anterior  eurnua  that  have  not  thus  far  been 
detected  by  the  means  ivf  microscopical  prejKiration  at  present  in  use, 
illbough  the  evident!e  is  as  yet  entirely  in  favor  of  the  former  view. 
But  we  are  sadly  in  lack  of  knowledge  as  to  the  exact  pathological 
nature  of  the  lesions  in  the  intnicmnial  portion  of  the  motor  tract. 
Porencephaly,  as  we  have  seen,  would  seem  to  be  a  cellular  process 
^independent  of  preceding  arterial  impairment,  inasmuch  as  Kundrat's 
Hopinion,  that  the  porencephalic  loss  of  substance  is  always  in  an 
arterial  range,  has  been  disproved.  The  fietal  and  the  infantile  brain 
tnuHt  be  subject,  therefore,  to  sudden  cellular  disintegrations,  such  as 
i^e  me  in  the  anterior  horn  of  the  spinal  cortl  in  poliomyelitis  ante- 

E'or,  although  on  a  uujcli  larger  scale,  and  such  as  are  notsf^n  in  the 
lult  brain  except  in  the  rare  cases  of  idiopathic  softening  that  have 
^en  described  by  Wernicke.    Arterial  and  capillary  hemorrhage  aud 
rterial  and  venous  thrombosis  are  also  important  factors,  as  we  have 
seen,  but  we  do  not  know  what  relationship  they  l>ear  to  the  atro- 
fjhies,  the  sclerosis,  porencephaly,  or  the  ccrel>ral  porosity  of  Golgi* 
pRiJONOSis.     The  extent  of  the  cerebral  lesion,  afi  manifested!  in 
the  contractures,  the  paralyses  of  motion,  the  mental  ehangi^,  and 

■the  exaggerated  tendon-reflexes,  will  indicaU*  the  prognosis.    A  care- 
ftnl  examination  should  therefore  be  made  in  each  case  to  determine 
the  amount  of  damaged* me,  which  will  te  ascertaine<l  by  these  symp- 
ioms«     Tests  of  the  motor  and  sensory  power  of  tlie  paralyzed  limbs 
should  Ije  made.     Examinations  of  the  eye  aud  ear  are  important. 
The  tendon -reflexes  should   l>e  t<?sted  and  the  amount  of  contracture 
asoertainetL     Mental  tests  should  l>e  applied,  aud  tlie  impairment  of 
^-  cerebral  substance  resulting  from  disease  should  not  be  confounded 
H  with  the  intellectual  duluess  occasioned  by  lack  of  mental  training 
'       and  the  petting  and  spoiling  usual  in  the  case  of  a  paralytic  and 
helpless  child. 

Treatment.     Very  little  can  be  accomplished  by  treatment  in 
snch  cases.     The  faradic  current  is  undoubtedly  the  most  efficacioas 
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agent  in  the  cases  of  hemiplegia,  especially  those  taken  in  the  early 
stage,  its  use  sometimes  proving  very  beneficial  indeed.     The  case 
represented  in  Figs.  149  and  150,  for  instance,  has  made  an  excellent 
recovery,  as  has  been  said.     In  paraplegia,  however,  it  has  proved 
quite  useless  in  my  hands,  and  in  bilateral  hemiplegia  it  has  not  been 
of  marked  benefit.    Osier  speaks  of  massage,  with  vigorous  flexion  and 
extension  of  the  limbs,  as  having  been  of  great  service,  but  I  have  not 
found  it  of  any  special  use  except  in  the  before-mentioned  cases  of 
recent  hemiplegia.     The  knife  aud  apparatus  of  the  orthopaedic  sur- 
geon are  usually  the  only  relief  for  the  spastic  defects.     In  proper 
cases,  careful  and  special  education   may  greatly  help  the  mental 
defects.      Surgical  operation  upon  the  brain  is  preposterous,  both 
on  account  of  its  probable  hopelessness  in  case  the  lesion  can  be 
localized,  as  well  as  on  accouut  of  the  extreme  difficulty  of  such 
localization. 

INTRACBANIAL  GROWTHS. 

Etiology.    The  causes  are — 
Sex ; 
Age; 
Heredity ; 
Trauma ; 
Nervous  strain. 
Males  are  very  much  more  subject  to  intracranial  growths  than 
females,  in  a  proportion  of  about  two-thirds  of  the  former.     Most 
of  the  cases  occur  between  the  twentieth  aud  fortieth  year,  aud  more 
frequently  after  this  period  than  before  it.     In  children  cases  are 
rather  more  rare  under  eight  than  after. 

Age  seems  to  have  somewhat  of  an  influence  upon  the  variety  of 
growth ;  thus  children  are  more  prone  to  tubercle,  young  adults  to 
glioma,  and  sarcoma  and  cancer  occur  after  maturity.  Gumma  is  pre- 
eminently a  malady  of  adults. 

Heredity  does  not  play  much  of  a  part  except  in  some  cases  of  cancer. 
Trauma  is  an  occasional  cause. 

I  have  seen  a  number  of  cases  of  cerebral  tumor  develop  after 
great  nervous  strain,  such  as  business  cares  and  domestic  anxiety, 
and  bearing  such  a  relationship  to  these  circumstances  as  to  warrant 
me  in  considering  them  as  true  causes. 

Clinical  Symptoms.     In  every  case  of  an  intracranial  growth 
there  are  two  sets  of  symptoms,  namely,  the  general  aud  the  local- 
izing.    The  former  arc  due  to  the  disturbance  of  the  cerebrum    or 
cerebellum  as  a  whole,  whilst  the  latter  are  from  local  Implication 
of  some  portion  of  the  cerebrum  or  cerebellum. 
The  general  symptoms  consist  of — 
Headache  ; 
Vertigo ; 
Vomiting ; 
Optic  neuritis; 
Convulsions ; 
Mental  disturbance. 
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e  is  oDe  of  the  tnost  constant  symptoms.     It  may  vary 

ly  in  character,  Ijowever.     The  older  writers  were  prone  to 

dwell  upon  the  severity  of  the  headache  of  intracranial  growth,  but 

thi«  has  not  been  borne  out  by  experience.     In  one  case  of  my  own, 

for  instance,  where  a  ronndHL-ell  sarcoma  of  the  size  of  a  heo's  egg 

iDVolve<l   the  eeutnnn  ovale,  and   in  wiiich  the  time  from  the  onset 

of  the  first  symptoms  to  di^atli  did  not  extend  over  two  months,  the 

iieadache  was  very  slight,  non-localized,  and  va^^ae  •  hi  anotiier  ease  of 

M  Still  larger  tumor  involving  the  temporo-sphenoidal  lobe,  in  wliich 

e  duration  was  some  five  months,  the  headache  was  a  dull  ache^  with 

harp  exacjerljations   of  a  few  hour^'  duration,  over  one  brow;  in 

other  cai«e  *»f  small   cystic  sarwma  of  the  size  of  a  hickory-nut, 

just   beneath  the  white  matter  of  the  left  a'^cending  parietal  i^involu- 

OD,  the  duration   of  the  symptoms   l)eing   about   three  weeks,  the 

leadaehe  was  sliglit  until  tlie  last  week,  when  it  merged  so  rapidly 

ntii  coma  that  its  cbanieteristics  <'ould  not  l)e  determined  ;  and  so  I 

might  multiply  instance!^  of  the  variability  of  this  symptom.     On  the 

€3ther  hand,  I  have  known  of  extTuciating  pain  ;  but  the  rule  is  that 

t.he  headache  is  not  violent  except  in  the  cases  of  intracranial  sypli- 

%litic  growths,  which,  howev^er,  as  we  shall  have  occasion  to  see,  are 

usually  conjoined  with  a  gujnmatous  meijingitis.     In  children  intra- 

oranial  growths  are  vmy  frequently  acco!n|>aniwl  by  no  headache  at 

»1L     I  do  not,  therefore,  thiuk  that  tlie  violence  of  the  headache  ia 

of  any  diagnostic   value    in    intracranial    growths,    although   I  do 

l^lieve  that  in  adults  some  ilu^m  of  headache,  buwevcr  slight  and 

A'ariable,  can  constantly  be  ascertain ixl   by  scarchhig  int|uiry.     Nor 

loes  the  location  of  the  headache  usually  bear  any  relation  to  the  site 

the  growth,  as  I  have  demonstrated  over  and  over  again  to  ray 

satisfaction.     Indeed,  with  a  histury  nf  fifty  cases  before  me,  I 

e  never  yet  found  the  pain  a  localizing  symptom,  exee}>t  that  in 

twelve  it  was  upon   the  same  side  as  the  lesicvn,  but  bore  no  exact 

relationship  to  it.     Of  course,  if  the  irigemiual  nerve  at  the  base  is 

a  fleeted,  there  rnay  be  pain  limited  to  the  area  of  distribution  of  this 

trunk  ;   hut  this  is  a  localizing  symptom  and  not  a  general  one — in 

ulher  words,  it  is  due  to  local  implication,  and  not  to  disturbance  of 

the  cerebrum  as  a  whole.     Nor  have  I   found  that  localized  tt»nder- 

oeHft  is  of  any  more  value  diagnostically. 

Vertigo  as  a  geuemi  symptom — i.  e.,  due  to  the  disturbance  of  tlie 

cerebrum  as  a  whole — is  geuerally  slight  aud  vague,  no  more  than  is 

D  in  many  other  diseases  of  the  brain,  and  indeed  it  is  not  nearly 

apt  to  be  so  severe  as  in  nn>st  cases  of  litbiemia.     A  disliuctiou 

mnst  ht  made  liere,  however,  between  vertigo  as  a  general  sym|>toni 

and  vertigo  as  a  localizing  synijUom,  l>ecause  when  it  affects  the  cere- 

'jellum,  for  instance,  or  the  [>ednuc!e^  of  this  organ,  it  may  l»econie 

Very  pronoun*^!  in  a  eharaeteristic  way,  which  has  been  spoken  of  on 

t>age  14y.    I  should  therefore  lay  down  as  an  axiom  tluit  pronounced 

Vertigo  without  the  special  characteristics  of  cerelK'llar  vertigo  is  not 

clue  to  an  intracranial  growth,  but  is  much  more  likely  to  be  due  to 

1  ithiemia,  some  lesion  of  the  aural  apparatus,  perhaps  of  the  tern- 

J  M3ral  loI»e,  or  some  ncnlar  strain. 


liavc 


i 


NERVOUS  DlSE.iSES, 

In  568  cases  talmlated  by  Janobi  vomiting  was  noted  in  only  172; 
in  40  cases  collecteil  by  Koapp  it  was  obs«€rve<l  in  only  17;  but  in 
50  cases  of  my  own  it  was  observed  45  times,  and  I  believe  that, 
as  in  headache,  a  history  of  vomiting  or  nausea  will  be  found  in 
almost  every  case.  Like  headache,  ho%vever,  nausea  and  vomiting 
may  be  excessively  variable,  so  that  on  the  one  hand  it  may  besw 
persistent  as  seriously  to  endanger  life,  whilst  on  the  other  hand  it 
may  be  so  slight  as  to  consist  of  nothing  more  than  occasional  qti&lizi- 
isbaess. 

There  has  been  an  attempt  made  to  create  a  distinction  between 
optic  neuritis  and  so-calletl  choked  disk  ;  but  this  does  not  appear  to 
be  warranteil^  as  in  both  cases  there  is  a  true  neuritis  of  the  optii 
nerve  fibres  of  the  or<Iinary  oatore  of  defeneration.  Great  stress 
laid  upon  this  symptom  by  almost  all  writers,  and,  in  my  opiuioi 
too  much,  AiM^oi-ding  to  the  careful  examination  of  eases  made 
Knapp,  optic  neuritis  was  present  in  over  two-thirds  of  the 
examined.  Gowers  estimates  tlie  peit-entage  as  four-fifths  of  all  the 
cases  ;  Bernhardt  found  either  atrophy  or  neuritis  in  25  per  cen 
amblyopia  in  20*4  per  cent ,  and  normal  vision  or  normal  f  undns 
6.8  i^^er  cent.,  47.8  per  cent,  of  the  cases  giving  no  data;  OpiK'ufiei 
determinefl  the  presence  of  neuritis  on  one  or  Ijoth  sides  in  82  [ 
cent,  of  his  23  erases  j  while  Annuskee  and  lleich  found  neuritis 
absent  in  only  5  per  i^eot.  of  88  cases.  I  cannot  agree  with  this  estt^^ 
mate  of  the  fre*|uency  of  optic  neuritis,  at  least  for  practical  pui^H 
poses,  for  in  20  of  my  50  cases  there  was  no  neuritis  found.  It  is  tru^^ 
that  in  only  30  of  these  cases  of  my  own  were  repeated  exami nations 
made  of  the  retina  throughout  the  course  of  tlie  disease,  and  it  is 
therefore  jK)8sible  that  in  the  other  patients  such  a  neuritis  might 
have  been  found  ;  but  for  practical  purjioses  my  estimate  is  more  apt 
to  be  tlie  oori-ect  one,  I  believe,  because  but  few  of  us  c-an  wait  weeks 
or  montlis  to  make  a  diagnosis^  and  the  practical  question  therefore 
is  as  to  how  oilen  an  optic  neuritis  is  to  l>e  found  in  the  earlier  stages 
when  the  diagnosis  is  obscure,  and  not  as  to  how  often  it  may  I je  found 
when  such  cases  are  repeatedly  examined  through  weeks  and  months 
of  tlie  dumtion  of  the  malady,  by  which  time  probably  the  diagnosis 
can  l»e  made  by  uther  symptoms. 

Convulsion,  like  headache  and  vertigo,  may  t>e  l)«>th  a  general  and 
a  localizing  symptom.  When  it  is  due  to  disturbance  of  the  cere- 
brum or  cerebellum  as  a  whole  it  is  generalize*!,  but  when  it  is  due 
to  implication  of  a  particular  portion  of  the  motor  ti'act  it  is  limited 
to  certain  muwles,  to  one  extremity,  or  one  side  of  the  body. 

The  menial  disturbance  in  intracranial  growth  is  nsually  slight, 
altho'igh  exceptionally  syphilomata  (which  are  generally  accompanied 
by  gunnnatoos  meningitis,  as  has  lieen  said)  may  give  rise  to  varying 
mental  symptoms,  such  as  mania^  or  even  general  paresis.  As  a  rule, 
however,  the  mental  symptoms  consist  of  such  slight  changes  of  the 
mind  as  to  be  scouted  by  the  patients  and  relatives,  although  they 
can  usually  be  detectetl  by  the  skilled  observer,  and  consist  of  some 
slight  impairment  of  judgment,  ^ome  heaviness  that  cmn  be  disfjersed 
by  a  conversation  or  attracting  the  patient's  attention,  by   loss  of 
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iDterest  in  the  subjects  which  have  before  interested  him,  or  by  a 
tendency  to  somnolency  or  coma.  Of  these  changes,  I  consider  the 
tendency  to  somnolency  as  by  all  means  the  most  important  one ; 
indeed,  in  any  case  of  gradually  supervening  coma  with  a  precedent 
history  over  weeks  or  months  or  vague  cerebral  disturbance,  I  should 
suspect  an  intracranial  growth,  after  excluding  nephritis,  diabetes, 
and  trauma.  I  should  have  a  suspicion,  too,  amounting  almost  to  a 
certainty,  of  intracranial  growth  in  a  case  of  recurring  headache, 
either  slight  or  severe,  with  recurring  periods  of  somnolency.  Vari- 
ations in  the  pulse,  respiration,  and  pupils  occur  occasionally  in 
varying  d^ree  throughout  the  career  of  an  intracranial  growth,  but 
none  of  them  is  of  any  special  value  as  diagnostic  of  such  a  growth. 
Occasional  attacks  of  pseudo-apoplexy  may  also  be  observed,  either 
from  the  growth  of  the  neoplasm  or  from  hemorrhages  around  and 
about  it;  and,  of  course,  signs  of  disturbance  of  the  organism  as  a 
whole  are  usually  present,  such  as  emaciation,  anaemia,  digestive  dis- 
tarbance,  anorexia,  etc.  And  toward  the  last  the  usual  signs  of  dis- 
solution common  to  so  many  nervous  troubles  may  appear,  such  as 
vesical  and  rectal  paralysis,  bedsores,  irregular  respiration,  etc. 

Localizing  Symptoms.  The  localizing  symptoms  of  intra- 
cranial growths  will  depend,  as  a  matter  of  course,  upon  the  par- 
ticular portion  of  the  cerebrum  or  cerebellum  which  is  affected. 
(  Vide  Chapter  L,  "  Localization  of  Lesions,"  etc.) 

Pathoixxjy.  Knapp,  Starr,  Bernhardt,  and  Birch-Hirschfeld 
liave  tabulated  1139  cases,  and  to  these  I  can  add  50  cases  of  my 
owDy  making  1189  cases  in  all.  An  analysis  of  these  shows  that  of 
the  different  forms  of  intracranial  growths  tubercle  is  the  most 
frequent,  then  sarcoma  and  glioma,  and  next  in  frequency  are  gum- 
i3iata,  cancer,  and  parasitic  cysts,  whilst  the  remaining  varieties  are 
irare.     The  different  forms  of  intracranial  growths,  therefore,  are — 

Tubercle ; 

Sarcoma; 

Glioma ; 

Gumma; 

Cancer ; 

Parasitic  cysts ; 

Fibroma ; 

Osteoma; 

Enchondroma ; 

Myxoma ; 

Lipoma; 

Angioma ; 

Neuroma ; 

Adenoma ; 

Cholesteatoma ; 

Actinomyces ; 

Aneurism. 
Tubercle  is  by  far  the  most  frequent  form  of  tumor,  and  is  the 
<xiost  common  in  children  and  youne  adults.     As  has  been  said  in 
CJhapter  VIII.,  "  Tubercular  Meningitis,"  in  which  a  fuller  doscrip- 
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tion  will  be  fouDd,  there  may  be  either  tubercalous  meningitis  with 
tubercular  nodules,  or  the  latter  may  occur  alone. 

Sarcoma  may  develop  from  the  durfty  pia,  or  the  brain-eabstanoe. 
It  may  be  solitary  or  multiple,  being  ^t  in  shape,  or  fungos-like, 
or  wedge-shaped,  or  it  may  occur  simultaneously  with  growths  in 
other  parts  of  the  body,  when,  it  is  said,  it  is  genially  roondish 
in  shape.  Internally,  tne  sarcoma  may  have  hemorrhagic  caseous, 
cystic,  or  fatty  formations.  When  the  usual  round  or  spindle-shaped 
cells  are  predominant  it  is  known  as  a  round-cell  sarcoma.  When 
cysts  are  present  in  the  tumor  it  is  known  as  a  cysto-sarooma ;  when 
the  cells  contain  piement  it  is  a  melano-sarooma;  when  there  is  a 
structure  in  the  neoplasm  like  that  of  a  lymph-gland  it  is  known  as 
a  lympho-sarcoma ;  and  when  the  fibrous  tissue  is  predominant  it  is 
a  fibro-sarcoma.  In  my  cases  the  most  common  form  has  been  the 
round-cell  sarcoma,  next  the  mdano-sarcoma,  and  then  the  cysto- 
sarcoma.  Besides  these  forms  which  have  been  enumerated,  there  is 
a  glio-sarcoma,  or  a  mixture  of  the  pathological  elements  of  a  glioma 
with  the  round-  or  spindle-shaped  cells  of  a  sarcoma ;  telangiectatic 
sarcoma,  in  which  the  growth  is  very  vascular ;  the  plexifonn  angio- 
sarcoma, in  which  the  cells  are  clustered  around  an  enlarged  vascular 
plexus ;  and  angiolithic  sarcoma,  in  which  there  is  calcareous  trans- 
formation ;  but  these  varieties  are  rare.  The  round-celled  sarooma, 
the  most  common  form,  is  often  confounded  with  epithelioma  if  it 
arises  from  the  dura  and  is  of  the  so-called  endothelioma  type,  when 
it  is  usually  flat  and  may  grow  downward  into  the  cerebrum  or  out- 
ward into  the  skull,  histologically  the  distinction  is  usually  ex- 
tremely difficult,  and  it  is  doubtful  whether  it  can  really  be  made. 

Glioma  is  usually  solitary,  and  is  most  frequent  in  the  cerebrum, 
next  in  the  cerebellum,  and  then  in  the  pons  and  surrounding  struc- 
tures. It  has  a  tendency  to  recur,  altnough  this  is  slight,  and  it 
may  attain  a  considerable  size.  It  develops  from  the  neuroglia  and 
connective  tissue  of  the  central  nervous  system,  and  a  reference 
to  "  Syringomyelia,"  in  Chapter  IV.,  will  show  that  it  has  cer- 
tain peculiarities  that  are  very  apt  to  l)e  overlooked.  It  is  pre- 
eminently a  tumor  of  the  parenchyma,  and  not  of  the  membranes. 
Outwardly  it  may  not  show  any  signs  at  all.  It  infiltrates  the 
nervous  substance,  and  there  is  no  line  of  demarcation  between  it 
and  the  surrounding  healthy  tissue.  It  may  produce  softening  or 
even  cysts,  but  it  does  not  seem  in  the  intracranial  contents  to  have 
the  same  marked  tendency  in  this  respect  that  it  does  in  the  spinal 
cord,  probably  because  of  the  different  conditions  of  environing 
pressure.  Tiie  sub-varieties  of  glioma  are  the  telangiectatic,  where 
there  is  an  excessive  development  of  vessels ;  a  fibro-glioma,  when 
the  fibrous  tissue  is  greatly  increased ;  a  myxo-glioma,  when  mucous 
tissue  develops  within  the  growth  ;  and  a  glio-sarcoma,  when  there 
is  a  large  uumber  of  round  or  spindle-shaptnl  cells. 

Gumma  is  usually  only  one  of  the  varied  lesions  of  an  intra- 
cranial syphilis,  which  consists  of  pseudo-meningitis,  an  infiltration 
of  the  nervous  parenchyma,  and  occasional  nodules  or  distinct  out- 
growths, which  are  called  gummata.     The  solitary  gumma  is  com- 
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pai-atively  rare,  and  especially  so  in  children.  The  pathology  of 
these  growths  is  treated  of  in  the  chapter  upon  ''  Intracranial 
Syphilis." 

Intracranial  cancer  may  be  primary  or  secondary,  usually  the 
latter.  When  cancer  arises  primarily  in  the  brain  it  does  so  from 
the  epithelium  of  the  choroid  plexuses,  or  from  the  epithelium  of  the 
ependyma,  and  possibly  from  the  hypophysis  or  in  the  transverse 
fissure.  When  it  ap))ears  in  the  skull  or  in  the  brain-substance  it  is 
usually  secondary  to  these  primary  growths  of  the  epithelium  or  the 
choroid  plexus  and  the  ependyma,  or  from  secondary  growths  outside 
the  skull.  These  secondary  growths  are  usually  small  and  rounded 
when  in  the  brain-substance,  or  when  they  perforate  the  skull  they 
may  form  one  of  the  fungi  htematoides. 

Parasitic  cysts  may  be  caused  by  echinococci  or  cystioerci.  When 
they  are  due  to  the  echinococci,  they  are  the  so-called  hydatid  cysts, 
may  vary  in  size,  and  be  single  or  multiple,  usually  lying  upon  the 
brain,  causing  softening.  The  cysts  due  to  cysticerci  are  of  the  form 
of  small  fibres,  with  scolices  (i.  e.,  one  of  the  cystic  worms)  of  the 
racemus  form. 

Fibroma  is  rare.  It  is  a  rounded  growth,  hard  in  consistence,  and 
consists  of  a  fibrous  tissue  with  a  few  cells.  It  may,  however,  be 
intermingled  with  the  texture  of  a  sarcoma,  constituting  the  fibro- 
sarcoma already  mentioned,  or  there  may  be  calcareous  deposits  con- 
stituting one  of  the  psammoma.  Fibrous  thickenings  are  sometimes 
found  in  the  epithelium  or  the  ependyma,  and  are  regarded  as  being 
organized  thrombi. 

Osteoma  usually  proceeds  from  the  skull,  although  it  may  arise 
from  the  dura,  the  falx,  or  the  tentorium,  and  it  rarely  develops 
within  the  nervous  parenchyma.  There  may  be  pseudo-fibroma,  or 
pseudo-sarcoma  may  occur. 

Enchondroma  arises  from  the  bones  of  the  skull  or  dura,  and  lies 
upon  the  brain.  It  is  cartilaginous  in  formation.  Pseudo-enchon- 
ciroma  may  also  occur. 

Myxoma  is  a  soft,  round,  moderately  developed  growth,  and  is 
r^re,  much  more  so  than  the  mixed  forms,  consisting  of  the  so-called 
myxo-sarcoma  and  myxo-glioraa. 

Lipoma  is  extremely  rare. 

Angioma  is  also  rare,  much  more  so  than  when  it  is  combined 
Mrith  sarcoma  and  glioma  in  the  so-called  telangiectatic  varieties. 

Neuroma  is  also  rare,  and  consists  of  two  forms :  the  heterotopy 
of  gray  or  white  matter  that  has  been  described  by  Virchow  occa- 
sionally as  of  congenital  development,  and  the  neuroma,  which  is 
similar  to  the  neuromata  elsewhere  fouud. 

Adenoma  is  rare. 

Cholesteatoma  is  also  rare. 

Actinomyces  usually  proceed  from  actinomycosis  of  the  face  and 
neck  through  the  occipital  foramen,  giving  rise  to  a  ditfuse  puru- 
lent meningitis  of  the  pia,  with  a  formation  of  nodules  or  even  of 
abscess. 

Aneurisms  of  the  large  arteries  at  the  base  of  the  brain  constituting 
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the  circle  of  Willis  may  be  sufficient  in  size  to  give  rise  to  the  symp- 
toms of  a  neoplasm,  but  this  is  rare. 

Diagnosis.  The  diagnosis  of  an  intracranial  tumor  is  usually 
not  difficult  except  in  the  very  earliest  stages,  but  occasionally  it  may 
become  one  of  the  most  vexed  questions  in  the  whole  range  of 
medicine.  In  every  case  where  there  is  a  suspicion  a  careful  histoir 
should  be  obtained  from  some  reliable  person  who  has  been  well 
acquainted  with  the  patient,  and  it  should  always  be  rememba*ed 
that  the  defects  of  memory  or  the  slight  mental  changes  of  a  patient 
may  render  him  or  her  a  totally  untrustworthy  witness.  Headache 
should  be  carefully  inquired  for,  and  care  should  be  taken  to  distin- 

f;ui8h  a  headache  that  may  have  existed  throughout  the  whole  of 
ife,  as  in  cases  of  migraine,  from  one  that  has  gradually  or  suddenly 
supervened.  Vomiting  or 'nausea  should  be  carefully  searched  for, 
and  we  should  be  careral  not  to  be  misled  by  the  general  tendency 
of  the  lay  public  to  attribute  every  nausea  or  vomiting  to  so-called 
"  biliousness."  Vertigo  is  not  usually  a  symptom  of  much  impor- 
tance in  intracranial  lesions,  except  when  it  has  the  peculiar  char- 
acteristic impressed  upon  it  by  neoplasm  of  the  cerebellum  or  its 
peduncles ;  nevertheless,  careful  inquiry  should  be  made  for  this 
symptom,  because  it  will  have  a  corroborating  value  in  conjunction 
with  those  of  more  importance.  In  every  case  careful  and  repeated 
ophthalmoscopic  examination  should  be  made,  and  by  one  who  is  a 
skilled  ophthalmoscopist.  Fortunately  nowadays  ophthalmologists 
are  so  numerous  and  so  skilful  that  there  are  very  few  communities 
in  which  this  examination  cannot  be  faithfully  made.  If  a  patient 
should  have  a  marked  headache,  with  vomiting  or  nausea,  and  also 
a  neuro-retinitis,  the  general  symptoms  will  usually  be  sufficient  to 
base  upon  thera  a  diagnosis  of  an  intracranial  growth,  when  proper 
exclusion  has  been  made  of  other  conditions  which  might  produce 
headache,  vomiting,  and  neuro-retinitis.  As  a  matter  of  fact,  how- 
ever, it  is  rarely  that  a  diagnosis  can  be  made  upon  these  general 
symptoms  alone,  and  it  is  usually  ouly  done  by  the  commingling  of 
certain  of  the  general  symptoms  with  some  of  the  localizing  ones, 
such  as  have  been  already  detailed.     The  diagnosis  should  be  from — 

Nephritis ; 

Locomotor  ataxia ; 

Myelitis ; 

Intracranial  syphilis ; 

Paretic  dementia ; 

Multiple  sclerosis ; 

Chorea  ; 

Lithfemic  neurasthenia ; 

Ijead-jK)isoning ; 

Amaurosis  from  tobacco. 
In  nephritis  there  may  be  persistent  headache,  even  with  somno- 
lency, and  the  arterial  changes  of  the  disease  may  give  rise  to  paral- 
ysis, which  is  usually,  however,  of  the  hemiplegic  form.  I  do  not 
believe  that  the  optic  neuritis  of  nephritis  can  be  distinguished  from 
the  optic  neuritis  of  intracranial  growth  except  in  the  early  stage  of 
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(Bdemaj  but  not  in  the  later  jieriod  of  befrinuing  or  complete 
atrophic  changes  in  the  retina.  But  a  careful  and  repeated  examina- 
tion of  the  urine  microscopit^lly,  eljemically,  and  qiiantilfitively, 
will  in  variably  determine  tlje  matter,  altlioiigh  care  must  be  taken 
not  to  lay  undue  stress  upon  a  few  casts  or  a  sliglxt  amount  of  albu- 
min alone. 

»i  I  have  seen  cases  of  locomQt<tr  atiixia  in  which  tlicre  was  |3ersistent 
pain  ab<Hit  the  liead,  especially  in  the  ram iliciit ions  of  the  trigeminus^ 
accompanied  by  optic-nerve  atropliy,  in  %vhich  a  mistake  had  Ix^n 
made  in  the  diagnosis,  but  a  careful  examination  of  the  case  would 
so<iu  make  the  matter  j>lain,  tjccause  of  the  presence  of  the  character- 
istic ataxia,  the  absence  of  the  knee-jerk,  tlie  ])eculiar  pains,  and  some- 
ktimes  the  trophic  changes  in  the  Imne^, 
Oi'casionally  what  are  reported  as  cases  of  myeiitis  will  be  accom- 
panied by  an  optic  neuritis.  Seguin  has  reported  thi^ee  cases  of  this 
kind,  one  of  which  I  attende<J  with  him.  Here,  of  course,  the  diag- 
no^^is  can  be  easily  made,  becaiise  the  jMirulysis  is  both  sensttry  and 
motor,  is  bilateral,  may  he  accompanied  by  vesicid  and  rectal  im- 
pairmenty  there  is  no  headache,  and  no  mental  changes  whatever  are 
observed. 

Intracranial  syphilis  is  often  confounded  w^ith  intracranial  growths, 
and  the  differential  diagnosis  may  sometimes  be  impossible.     It  con 
be  made  readily  in  that  f<)rm  of  syphilis  d(-scriljed  in  Chapter  VII L, 
and  characterized   liy  the  quasi*|>eriodiL^!   Iieadache,  with  obstinate 
insomnia,  tnith  of  these  disapi)earing  soddenly  uj)ou  the  super%^ention 
of  paralysis  or  convulsion.     In  syphilis  of  the  base,  with  implica- 
tion of  tlie  cranial   nerves,  preceded   by  this  characteristic  ht^dache, 
the  diagnosis  can   usually  Ije   made.     In  any  case  witli  a  syphilitic 
history,  in  which  there  is  evidence  pointing  to  a  neoplasm,  the  diag- 
nosis i-an  lie  made,  I  think,  if  the  characteristic  headache  and  inscHu- 
nia  have  formed  part   of  the  history.     But  in  cni^es  of  intracranial 
syphilis   that  are  diffuse   in   character,  or   in  which   the  gumma  is 
merely  a  part  of  the  general  syphilitic  infiltration  of  nervous  paren- 
chyma and  mem  bra  lies,  and  in  which  there  is  not  a  distitict  syphilitic 
Jiistory,  it  may  he  utterly  impossible  to  make  the  diagnosis.     This 
sy  [> h  i  I  i  t  iv  h  i  story  is,  as  h as  1  teen  sa i d ,  u s u al  1  y  ve ry  tl  i  ffi c u  1 1  to  o btai  u 
:tVom  women  who  may  be  entirely  unaware  of  having  l>een  specitieally 
infected.     In  any  case,  however,  of  a  tumor  implicating  the  base, 
^ven  w^hen  there  has  been  no  syphilitic  history,  I  think  that  we  are 
xvarranted  in  8U8|>aling  intracranial  syphilis,  and  we  should  hold 
our  diagnosis  in  reserve  until  a  careful  trial  has  been  made  of  large 
cioees  of  iodide  of  mercury,  or  both  these  ch'ugs ;  although  it  must 
l^e  remembered  that  the  gumma  may  give  rise  to  considerable  de- 
velopment of  connective  tissue  ui  and  around  the  tumor,  and  this 
cannot  h*}  affected  by  either  men*ury  or  ioflide,  so  that  in  all  cases 
these  medicines  may  not  determine  the  diagnosis.    Nevertheless,  they 
will  usually  have  immensely  more  etlect  uji  to  a  certain  [Mjint  in  the 
Byphilitic  tumors  than  in  non -syphilitic  ones, 

Tlie  symptoms  of  j>aretic  dementia  without  doubt  occur  rnxusionally 
as  the  residt  of  intracranial  syphilis.     Sometimes  I  am  inclined  to 
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think  that  these  cases  will  give  an  earlier  history  than  is  typical  of  au 
intracranial  neoplasm,  but  it  is  untIoultte<lly  ii  sad  troth  that  in  many 
instances  tliis  tiinnot  Ik*  made  out,  and  tlien  it  is  impossible  to  make 
the  dia;si;nos»s.  This  has  Ijeen  shown  by  the  researches  of  Morel- 
La  vali^  ami  Belit^res.  On  the  other  hand,  it  occasionally  happens, 
though  rarely,  tiiat  non-syphilitie  intracranial  neoplasms  will  give 
rise  to  sympttims  of  treneral  par*  sis,  and  Knapp  has  detailed  a  very 
interesting  ease  of  tinis  kind.  It  is  fortunate  lor  us  in  the  present 
condition  of  our  knowledge  that  this  is  rare,  as  there  are  no  means  of 
diagnosis,     I  have  jnyselt',  liowever,  never  seen  such  a  case. 

Certain  cases  of  multiple  Sf.^lerosis,  when  the  stlerotie  patch  is  suf- 
ficiently hxulized  to  cause  IcM-alizing  symptoms,  may  cause  confusion 
to  one  wljo  is  not  familiar  witli  tlie  types  of  nervous  disease ;  but  the 
presence  of  the  ti^emor^  the  nystagmus,  the  stupidity  that  oecure 
when  the  sclerotic  prot^ss  implicates  large  portions  of  the  cerebrum, 
picture  a  diseit'^e  tliiit  is  different  from  that  of  tumor,  characterized  as 
the  latter  is  by  headache,  vomiting  or  nausea  ;  and  tumors  are  apt  to 
be  considerably  more  rapid  in  their  rcnirse  than  is  sclerosis. 

Choi-ea  i>f  tlie  Sydetdiam  type  [^resents  no  similarity  whatever  to 
iutracmnial  tumor  in  its  cliniral  symptomj^,  although  in  both  there 
may  be  a  neuro-retinitis;  but  chorea  accompanied  or  preceded  by 
paresis  or  convulsions  might  lead  to  confusion  in  some  cases,  although 
stripping  the  patient  aud  detecting  the  tell-tale  choreic  movements 
will  clear  up  the  diagnosis,  Huntington's  ehorcii  might  also  lead  to 
a  mistakcj  but  to  anyone  who  is  atfuainted  with  the  symptoms  of  the 
disease  the  mere  mention  of  the  fact  of  such  possible  con f us iou  should 
\x.'  all  tlmt  is  necessary* 

In  lithtemic  neurastlienia  (vide  "Neiii*asthenia,*'  Chapter  IX.)  the 
vertigo  is  frequently  so  intense  and  obstinate  as  to  canae  a  suspicion 
of  intracranial  growth;  but  the  absence  of  a  true  headache  and  the 
present.^  of  a  sc»nse  of  tidness  or  [U'cssui'e,  the  fact  that  the  vertigo  is 
more  intense  than  in  cases  of  brain-tumt»r,  and  that  it  has  not  the 
characteristics  of  the  vertigo  of  cerebellar  disease,  together  with  the 
entire  absenee  of  any  localizing  symptoms,  will  make  the  diagnosis 
easy.  Some  observer^!  elaim  that  they  have  seen  optic  neuritis  in 
cases  of  iitliiemic  neum^thenia,  but  I  have  never  perceived  it. 

In  lead-poisoning  the  diagnosis  is  easily  made  by  means  of  the 
Iead*!ine  on  the  gums,  the  flexor  paralyses,  the  history  of  an  exposure 
to  lead,  etc. 

Amaurosis  from  tobacco,  caused  by  optic-nerve  atrophy,  might 
lead  to  a  mistake,  but  the  entire  absem-e  of  the  general  or  Iwmlizing 
symptoms  of  intracranial  growth  should  make  the  diagnosis  by  ex- 
clusion. 

Prognosis.  The  pnjgnosis  of  iDtracranial  growth  is  in  the  main 
unfavorable,  although  it  may  be  considerably  mtxlified  by  three  cir- 
cumstances; tirst,  the  effect  of  treatment  ;  sewmd,  the  question  of  its 
being  of  syphilitic  origin  ;  and  third,  the  feasibility  of  an  operation. 

As  a  rule,  a  fair  idea  of  what  the  progress  of  the  growth  will  l>e 
can  be  obtained  by  observing  carefully  what  its  |>rogress  has  l>een,  so 
that  a  tunmr  that  bus  progressed  very  slowly  will  usually  continue 
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\versa.     Whether  treatment  inatGrially  iiffects  the 
BOMjrphilitic  iJitraeranial  growl li    is  a    matter  about 
irhich  neurologists  are  in  grejit  doubt.      Certain  it  is  that  imtler 
urous  treatment  some  iDtraeranial  growths  will  nut  only  be  ar- 
1,  but  will  retrogmde,  and  the  patient  may  materially  improve, 
have  seen  this  in  several  instanees,  and  at  the  present  time  I  num- 
ber among  ray  patients  some  six  or  seven  who  have  remained  in  this 
qtlieBcent  condition  for  yenrs^  <.ine  e^^fjecially  in  whom  the  growth  lias 
made  no  progress  for  nearly  nine  years  after  it  liad  been  seemingly 
arrestee!  and  eausetl  to  retrograde.    While  syphilitic  tumor?*,  so  called 
'    g'limmata,  may  attain  to  a  stage  of  conneetive- tissue  proliferation 
f    nrhich  cannot  be  affected   by  means  of  the  anti-syphilitie  remedies, 
yet  in  a  number  of  instances  vigorous  treatment  tm\j  cause  a  start- 
l^inj^  inaprovement ;   so  raucVi  so  that  it  is  niv  custom  to   Ijc  very 
^^putiotis  about  prognosis  in  such  cases.     I  can  recall  several  instances 
^ftl  which  the  patient  was  seemingly  so  near  death  as  to  be  l>eyoud 
ireaeh  of  even  surgical   help,  yet  in  which  the  symptoms  have  so 
markedly  improved  as  to  constitute  a  practical  cure;  i.  e.,  the  patient 
is  able  to  attend  to  his  or  her  usual  avocations,  taking  care,  however, 
not  to  be  subjected  to  great  mental,  emotional,  or  physical  strain. 
.    More  than  this,  it  should  be  remembered  that  in  all  cases  of  gum- 
inata  it  is  almost  impossible  to  say  how  much  of  the  symptomatology 
,    is  due  to  the  sypliilitic  infiltration  of  the  tierebral  or  cerebellar  paren- 
I   cbyina  and  its  meml>rancs,  and  huw  much  is  from  actual  gummatous 
^■orniation  ;  and,  therefore,  it  is  impossible  to  say  as  to  what  is  the 
^Bocact  pathological  nature  of  the  cases  in  which  there  is  cure.    It  is  a 
^■Dmaion  ex|>erienc^  with  me  to  see  cases  of  intracranial  syphilis  with 
^Hgrmptoms  that  are  indicative  of  a  lesion  at  the  base  and  that  have 
^^one  no  further  than  some  implication  of  the  crura  cerebri  and  the 
^cranial  nerves,  particularly  the  third   pair,  btx:ome  absolutely  cured 
^and   rcmaiu  so.     The  modifying  effects  of  operation  will  be  fully 
^kou^tdered  in  the  section  upon  treatment. 

^H  Treatment.  In  all  cases  of  intracranial  growth  resort  should 
^pfee  had  to  vigoix)ns  treatment  by  nutans  of  the  iodide  and  mercury. 
^^This  should  l>e  done  even  wlicre  there  is  no  history  of  syphilisj  both 

^ because  the  syphilis  may  have  l)cen  overlooked^  espt^ially  in  the 

"eraale,  and    lietnuse  it   is    not  yet    positively  known  whether    the 

lides  and  mercurials  may  not  modify  the  course  of  a  non-syphilitic 

growth.     Both  in  syphilitic  and  non-syphilitic  growths  I  have  much 

aiore  faith  in  the  iodide  than  in  mercurials,  for  reasons  that  will  be 

Ifouud  fully  stated  in  Chapter  VIIL,  under  **  Syphilis  of  the  Nervuuf* 

iSvstem."      T!ie  iodide  should    Imb  pushed  to  the  point  of  iodism, 

Pftlmut  which  direc*tions  are  given    in    the   cliapter  just   mentioned, 

and  if  mercury  is  used  it  should  be  made  to  produce  ptyalism.     In 

all  cases  in  which,  in  spite  of  treatment,  the  growth  is  rapiftly  pro- 

I reeding  and   inducing  symptoms  which  may  l>e  fatal   to  life,  such 

?vere  convulsions  and  paralysis,  or  symptoms  which  may  involve 

dang€'r  to  structure,  as    in    rapitllv  advancing   blindness,  an 

^^peration   shoidd    be  dune   {promptly  if  the  tumor  can   be  readied. 

But  1  am  firmly  convinced  that  we  usually  wait  too  long  before 
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opi^ratiiig.  Tliere  is  notliiog  to  gaio  bv  delay,  except  the  bare  pc 
bflity  tliat  a  tiuiior  may  uodergo  a  retrograde  metamorphosis  ;  whilst 
the  danger  is  that  of  at)  intracranial  growth,  I  believe,  therefore, 
that  when  treatment  has  been  atx;ordal  a  lair  trial  an  operation  should 
be  done  immediately.  Early  operation  slioiild  become  a  sui^ic'al 
axiom  in  these  cases  ;  and  when  it  does,  the  rate  of  mortality  will 
be  materially  lowered.  Tuojors  of  the  cortex,  of  the  centrum  ovale, 
or  of  the  cerebellum  should  lie  operated  upon  ;  but  it  is  useless  to 
attempt  to  reach  them  at  the  base  unless  they  pMduce  such  symptoms 
as  will  probably  loailize  them  at  the  base  of  the  frontal  lobes,  when 
there  will  be  some  im[>airment  of  the  sense  of  smell 

There  are  certain  inherent  uncertainties,  however,  alxait  an  opera- 
tiou  ibr  the  removal  of  an  intracranial  growth  which  should  be 
carefully  eon template<l  by  the  surgeon  and  explained  to  the  patient  or 
his  friends.  In  the  first  place,  while  we  uiay  be  rcasnoably  certain 
in  tulH-rculous  or  sy|>hilitic  tumors  as  to  the  real  i>athologic^l  nature 
of  the  l(*sion,  we  can  nut  he  jKisitive  until  the  brain  is  o[)enc<l  huw 
mueh  of  tuliercular  or  syphilitic  meuingitis  may  accompauy  the 
gumma  or  tubercle,  and  therefore  we  caunot  know  until  this  time 
how  much  relief  am  be  attbrded.  I  have  seen  three  cases  of  iutra- 
erauial  syphilis  oj>erate<l  upon  in  which  a  gumma  was  found,  but  in 
wliicii  there  was  too  exteuHive  a  meuingitis  to  be  removed  by  the  sur- 
ge<ju*s  knife,  all  dying;  but  in  two  of  these  the  tumors  were  found 
to  l^  multiple,  the  largij^t  one  having  produced  the  localizing 
symptoms  that  liad  dictated  the  opratiou.  In  gliomata,  too,  the 
infiltration  of  the  ciTehral  or  cerel)el!ar  jMirencbyma  may  l^e  so  wide- 
spread as  to  make  it  impossible  to  feel  sure  of  eradicating  it  all  witbj 
the  surgeon's  knife.  My  deceased  friend,  Dr.  Frank  W,  Rockwell 
oJ>erate^]  for  me  many  years  agi>  upon  a  case  of  this  kind  in  whiehl 
death  shortly  followed,  and  in  wliieli  it  was  ascertiiined  at  the  auto|)8y I 
tliat  only  a  ^tnall  portion  of  the  gliomatous  fijrmation  liad  L»een  re-j 
moved  ;  and  m  another  case  operated  u[>on  by  the  same  surgeon  the 
operation  was  almndoned,  after  opening  the  skull,  for  this  reason ; 
very  wisely,  as  the  post-mortem  examination  showed.  Then»  t<x>,  it 
is  impossible  to  tell  befureliaud  as  to  whether  a  tumor  is  cortical  or 
sub-cortical,  and  if  it  should  prove  to  be  the  latter,  it  may  be  impoa*. 
sible  to  find  it.  Thus,  in  one  case  of  mine  to  which  I  have  elsewhere ' 
alluded  (Fig.  22),  a  small  cystic  sarcoma  lay  just  beneath  the  gray 
matter  in  the  ascending  parietal  convolution  at  the  junction  of  the 
u[*per  and  middle  thirds,  but  it  was  not  found  at  the  operation; 
and  even  %vhen  the  brain  was  takeu  out  and  dissected^  it  was  detected 
with  great  ditliculty.  Tlie  reason  was  that  it  was  a  roundH.*e]l  sar- 
coma, with  a  cystic  degeneration  in  the  centre  tliat  had  given  it  a  rather 
softer  consistence  than  the  surrounding  cerebml  sul)8tance.  Although 
I  thought  I  detected  it  by  palfmtion  at  the  ojieratiou,  the  surgeon 
would  not  agree  with  me^  and  at  the  autopsy  it  was  found,  marvellous 
to  relate,  that  the  probing-needle  had  gone  through  it  in  three  dif- 
ferent dii'ectious  without  giving  us  auy  sense  of  resistance  to  the  touch. 
In  another  instance  in  tlie  experience  of  an  eminent  neurologic^al  eol- 
league,  the  tumor  was  not  found  at  the  operation,  or  at  the  autopsy, 
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i>r,  mdccclTnntil  months  uCter ward,  vvlien  the  braia  had  beon  hardened 

biclirumate  salts,  and  ot'etiil  *lissec'tious  made  of  it,  when  it  was 

jtlsoaveretl  to  be  Dot  larger  than  a  pea.     I  know  of  several  other 

!stiin<H*s  of  this   kind,     Anotlier  danger  lies  in  the  fact  that  the 

tumor  may  lie  upon  \\i^  same  side  as  the  paralysis  of  the  limbs,  not 

Mlpon   the  oppfjsite  side,  as  generally  happens;  and    this  is  due  to 

Bb^  tkft  that  in  such  a  case  only  a  smalt  |>ro portion  of  the  motor 

Hlmnds  havedecnssatfHi  and  jmskkI  over  to  the  opposite  side  as  usual 

K^a  fiict  whieh  was  pointed    out   by   Fleehsig,     Not  long  ago  ray 

frieud,  Dr*  R.   H.   il.   Dawbaru,  ojjerated  upon  a  traumatic  hem- 

orrbage  that   I  had  diagnosed,  selecting,  as  osnal,  the  side  oppo- 
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rof  lea  tempcym>f(jibenoldal  lobe,  railing  bemliLnopftta,  word-deftlben,  Ataxic  Kphailai 
henuplt^gia,  motor  oculi  paral^Bls,  and  codvuMoha. 

iBite  to  the  hemiplegia.     Finding  nothing  upon  that  side,  and  the 

[patient  being  too  much  exhauste<:l  to  go  on  with  the  operation,  it  was 

Bbandonefi,  and  the  autopsy  showed  that  the  hemorrliage  was  upon 

the  same  side  as  the  hemiplegia,  whilst  the  cord  showed  but  a  |)artial 

(.decuasaitoo.  Fioally,  the  growth  may  be  so  large  or  so  dee()Iy  seattxi 
^  to  render  it  impossible  to  remove  it.  In  still  other  cases  the 
lesioDd  may  be  multiple,  as  iu  one  case  of  mine  where  a  melanoma 
of  the  angular  gyrus  caused  hemianopsia,  and  another  melauoma  of 
the  internal  capsule  fnused  hemiplegia,  both  sensory  and  motor;  or, 
.as  in  the  case  I'epresented  in  Fig.  153,  w^here  a  tumor  caused  word- 
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deafnesS;  and  also^  by  the  pressure  of  the  distorted  cerebrum,  ataxic 
aphasia,   third-nerve    paralysis,   and    hemipl^ia;    whilst   another 
tumor,  impinging  upon  the  optic  fibres  as  they  entered  the  rear 
portion  of  the  internal  capsule  (Fig.  39),  caused  hemianopsia.    I^ 
believe,  however,  that  the  size  or  deep-seatedness  of  a  growth  shoolA. 
not  stop  us  from  operating  on  a  patient  who  is  certain  to  die  unless^ 
relieved,  because  many  cases  of  this  kind  have  shown  that  in  these 
days  of  antiseptic  surgery  a  patient  may  thus  be  snatched  irom 
out  of  the  shadow  of  death.     Considering  all  these  difficulties,  there- 
fore, the  question  arises  as  to  what  percentage  of  success  we  can 
expect  in  operations  for  cranial  tumors.     The  accompanying  table 
is  based  upon  an  investigation  made  for  me  by  my  friend,  Dr.  R,  8. 
Newton : 


%L?^H^!     Times  felled  1  Time,  tunii.r     .^1^!^^.  ,,  Becotered  p*r«i.„*^ 

SJ.ffmnlt      to  remoTe  the,  not  found  ttt     ^!J^S5*.^^           after  Number  of  ,  ^*"^*^ 

£^i",Si.ik    growth  when        point  of      i''P!Sfirl?'  remoral  of  deaths.      '      «^„*, 

September  16,  «-,^„„^        |     ^^^,^^^           relief  of             ,^„.,,  ^  mortaUty. 


110  5  15  7  «3  42  Z^ 


A  perusal  of  this  table  will  show  that  out  of  110  operations  5 
failed  to  remove  the  tumor.  In  7  the  trephining  was  only  done  to 
relieve  pressure.  Where,  however,  a  growth  has  actually  been  re- 
moved, in  105  cases  there  were  63  recoveries  and  42  deaths,  the 
mortality  having  been  38^.  This  result  is  to  my  mind  exceedingly 
favorable  for  brain  surgery  when  we  consider  that  the  first  operation 
upon  a  brain  tumor  was  done  in  1884,  only  six  years  ago,  because 
I  have  no  doubt  whatever  that  every  year  will  witness  great  progress 
not  only  in  our  methods  of  localization,  but  also  in  our  surgical 
technique.  In  any  case,  however,  it  should  be  remembered  that, 
as  was  first  suggested  by  Horsley  in  1890,  trephining  for  the  relief 
of  tumor  may  be  of  considerable  therapeutic  value  in  relieving  pres- 
sure, even  when  the  tumor  is  not  found  or  cannot  be  removed.  Some 
of  the  cases  in  the  above  table  show  a  very  remarkable  success  from 
an  operation  done  with  such  an  end  in  view — much  too  favorable, 
indeed,  I  think,  to  be  warranted  by  the  facts,  as,  in  four  cases  of  mj 
own,  death  followed  in  every  instance,  although  remarkable  improve- 
ment was  temporarily  obtained  in  three  of  them.  In  one  ot  thes( 
last- mentioned  cases — the  one  represented  in  Fig.  153 — indeed,  the 
patient  lived  four  mouths  after  the  operation  was  so  done,  althougb 
he  was  at  the  point  of  death  at  the  time,  and  considerable  improve- 
ment was  obtained,  yet  at  the  autopsy  a  tumor  as  large  as  a  hen's  eg^ 
was  found  in  the  depths  of  the  temporo-sphenoidal  lobe ;  and  in 
another  case  of  mine,  operated  upon  three  months  ago,  seemingly 
moribund  at  the  time,  there  has  been  marked  improvement. 

Whenever  the  brain  is  trephined  for  the  removal  of  an  intracranial 
growth  the  former  should  l>e  liberally  exposed  by  making  re{)eated 
openings  with  a  trephine  along  a  large  arc,  and  then  cutting  with 
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a  saw  or  rongeur  forceps  from  liole  to  bole,  elevating  the  bone  and 
breaking  its  back  upon  the  base  of  the  arc  in  this  manner.  This 
should  be  done  because  it  is  impossible  to  diagnose  minutely  the 
exact  site  of  the  most  pronounced  lesion.  A  dental  engine  or  electric 
motor  is  much  the  best  instrument  to  operate  with.  When  the  brain 
is  exposed  the  dura  and  the  pia  should  be  carefully  dissected  away^and, 
if  the  tumor  is  not  found  upon  the  surface,  the  nervous  mass  should 
be  carefully  palpated.  If  this  does  not  loc^ate  the  subcortical  growth, 
a  long,  fine  neeale  should  be  carefully  inserted  at  different  places  and 
moved  in  different  directions.  This  needle,  however,  should  have 
the  inserted  end  blunt  and  rounded,  so  that  it  will  be  more  likely  to 
give  a  feeling  of  resistance  when  it  strikes  a  tumor.  If  this  does  not 
suffice,  I  can  see  no  objection  whatever  to  careful  incisions,  and  I 
think  that  surgeons  are  very  much  more  afraid  of  these  than  is  at 
all  warranted  by  the  circumstances.  It  is  only  a  question  of  time, 
after  all,  for  the  patient  to  die  if  the  tumor  is  not  removed,  and  a 
few  incisions  more  or  less  can  make  no  material  difference,  whilst  a 
small  tumor,  such  as  a  cystic  sarcoma,  which  I  have  just  spoken  of, 
or  a  melanoma,  would  be  detected  in  this  manner.  Horsley  recom- 
mends that  oozing  from  the  diploe  should  be  checked  by  plugging 
the  bone  with  a  wax  made  according  to  the  following  directions : 

B . — CersB  flavse 1  part. 

Vaselini 4  parts. 

Acidi  carbolicil:40     )  -.«  «  „       \i 

CeriealbiB  |     .        .        .        .      aa  q.  s.      M. 

S. — Boil  before  asing. 

But  it  does  not  seem  to  me  that  this  is  necessary,  as  such  hemor- 
rhage from  the  diploe  can  be  much  better  controlled  by  compression 
with  an  artery-forceps  for  a  few  minutes.  Some  hyper-cautious  oper- 
ators object  to  opening  the  dura  should  nothing  appear  after  remov- 
ing the  bone,  but  this  seems  to  me  rank  nonsense  in  these  days  of 
antiseptic  surgery.  It  is  generally  supposed  that  a  subcortical  growth 
will  be  disclosed  by  discoloration  of  the  brain  or  a  bulging,  but  this 
is  seldom  the  case.  All  the  bleeding  vessels  should,  of  course,  be 
ligatured,  and  a  20  per  cent,  solution  of  cocaine  may  aid  in  con- 
trolling the  troublesome  hemorrhage ;  or,  as  Roswell  Park  has  sug- 
gested, a  5  per  cent,  solution  of  antipyrin.  Surgeons  are  divided  in 
opinion  as  to  the  question  of  drainage,  and  Horsley  has  abandoned 
it;  but  I  have  never  seen  any  ill  results  in  my  cases  from  it.  If  no 
tumor  has  been  found,  a  liberal  portion  of  the  bone  should  not  be 
put  back ;  but  if  the  tumor  has  been  located,  of  course  there  is  no 
objection  to  putting  all  the  fragments  into  place,  these  having  been 
kept  warm  and  aseptic  until  such  time.  I  presume,  of  course,  that 
no  surgeon  would  undertake  an  operation  of  this  kind  without  the 
meet  strict  i*egard  to  antisepsis.  1  have  seen  cases  operated  upon  in 
both  ways,  and  whilst  I  have  never  seen  any  sepsis  result  from  an 
operation  done  antiseptically,  in  two  cases  in  which  antisepsis  was 
disregarded  there  was  not  only  the  most  frightful  sepsis,  but  in  one 
of  them  there  was  the  most  horrible  purulent  encephalitis  that  it  has 
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ever  been  ray  fortune  to  meet  with  upon  a  post-mortem  table.  The 
further  risks  of  the  operation  are  shock  ana  hemorrhage.  The  first 
of  these  will  depend  upon  such  well-known  surgical  considerations 
as  the  extent  of  the  growth,  the  lenjrth  of  time  consumed  in  remov- 
ing it,  and  the  physical  condition  of  the  patient ;  and  is,  of  course, 
to  be  met  by  the  ordinary  means.  Hemorrhage  to  a  fatal  extent  is 
exceptional,  although  the  German  surgeon  Von  Bergmann  lays  con- 
siderable stress  upon  it.  The  convolutions  can  be  reached  in  accord- 
ance with  the  rules  that  are  formulated  under  the  heading  ^^  Cranial 
To}X)graphy." 

HTDBOCEPHALUS. 

Hydrocephalus  may  be  either  subdural  or  ventricular.  The  former 
variety  is  known  as  external  hydrocephalus,  whilst  the  latter  is  the 
internal.  It  may  be  either  primary  or  secondary — i.  «.,  the  result  of 
other  lesions  of  the  nervous  system  ;  and  it  may  be  of  an  acute  or 
chronic  type. 

Acute  hydrocephalus  is  usually  (xiused  by  tubercular  meningitis, 
and  the  fluid  may  be  either  subdural  or  ventricular.  The  effusion 
is  caused  by  the  meningitis  of  the  pia,  the  lining  membrane  of  the 
ventricle,  the  choroid  plexuses,  and  the  velum  interpoeitum.  Occa- 
sionally, however,  the  hydrocephalus  may  be  acute  and  febrile,  and 
in  these  cases  the  choroid  plexuses  have  undergone  inflammatory 
alteration,  there  is  a  granular  condition  of  the  lining  membrane  of 
the  ventricles,  the  surrounding  brain-tissue  is  softened,  and  the  brain 
substance  is  compressed,  whilst  the  external  meninges  are  apparently 
healthy. 

Chronic  hydrocephalus  may  l)e  external  or  internal.  The  external 
form  is  usually  a  senile  phenomenon,  and  it  may  occur  in  many  con- 
ditions of  wasting  of  the  brain  or  arrested  development.  In  other 
cases  without  any  atrophy  of  brain-tissue  the  subdural  fluid  is  in 
excess,  when  all  that  can  be  detected  post  mortem  is  the  undue  amount 
of  fluid,  without  membranous  alteration,  the  real  causation  being 
unknown.  In  this  external  form  there  is  sometimes  a  sacculation 
caused  by  adhesions  lx?twt^n  the  dura  and  pia,  and  this  may  occur 
over  a  hemisphere  or  l:)eneath  the  tentorium,  so  that  there  is  corre- 
sponding unilateral  enlargement  of  the  skull.  These  cystic  forma- 
tions are  probably  of  inflammatory  origin,  and  they  may  be  accom- 
panicil  by  intennirrent  meningitis.  The  external  form  of  chronic 
hydrocephalus  is  congenital  or  acquired.  The  former  is  usually  of 
f(etal  development,  and  its  etiology  and  pathology  are  not  known, 
except  that  it  sometimes  set»ms  to  be  hereditary.  It  may  affect  all 
the  ventricles  or  the  fourth  ventricle  alone.  In  this  variety  the  shape 
of  th(i  skull  is  characteristic,  and  it  l)ec()mes  more  marked  after  birtn. 
The  fontanelles  are  conspicuous  and  bulging,  and  the  bones  are  often 
separated  at  the  sutures.  The  emnium  is  generally  disproportionate 
in  size  to  the  face  and  of  a  roundc^d  shape,  as  in  Fig.  154.  The 
frontal  skull  projects,  the  orbital  plates  are  oblique,  and  the  eyes 
look  downward  and  the  h)wer  lids  overhang  them.     The  duration  of 
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tltis  ooilgpnital  ImlrtM'ephiilus  is  varinblp,  death  iisnally  otxnirring  in 
a  few  niunths,  althoogli  exi 'optionally  tlie  patient  may  live  on  to 
•dull  or  old  age,  proi>ably  l>ei*aijae  the  progress  of  tht»  lesions  is 
•rre^t^l  and  the  Huid  is  absurhed,  when  oasiiieation  of  the  bones 
iDay  Wr  CiimpIetcHj  with  tiie  development  of  tlie  stveallwl  Wormian 
bon€i9i.  The  mental  and  motor  symptoms  are  i^ersistent  throiitfhoiif 
lift*  in  less  degree,  however.  The  accjnirBl  form  rd'  ehronie  inter- 
nal hydrooephalus  may  be  seti'ondary,  being  usually  caused  by  me- 
chanical or  meningeal  lesion  and  the  primary  form,  Obstruetion  of 
^e  venffi  Galeni,  tumors,  abst^ss,  and  meningitis  are  lesions  which 

Fro.  \hi. 


Its 


either  hinderinjy;  the  return  of  idood  fro  in  the  vessels  within 
le  ventrielee,  orobstnieting  the  [msnage  of  Hnid  out  of  the  ventrcles 
irough  the  oj>eiiings  in  tlie  membranes  <»f  the  fuurtli  ventriele,the 
)ramen  Maj^nidie  and  Merzeiewski-s  aiM^rtiire-s  on  raeh  side  of  the 
»ot«  of  the  gl(»sso-pfmryiiireal  nerve.  When  these  latter  canals  are 
IcM'ked  by  a  meningitis,  the  inlen^hange  of  Huid  k'tween  the  ven- 
tricular systems  becomes  disarranged ,  and  the  eifiision  may  t)e  confined 
,to  the  lateral  ventricles*  It  must  be  said,  however,  that  the  pathology 
if  this  form  has  not  been  satisfactt)rily  explained. 
Hydnx*ephalns  may  occur  without  any  of  these  lesions,  and  then 
causation  is  utterly  beyond  our  knowdcdgr. 

The  symptoms  are  akin  to  tiiose  of  tul>ereular  meningitis  of  a  low 
grade,  but  the  distinction  can  usually  lie  made  by  the  fact  that  the 
clinical  phen<>mena  are  vague  and  by  no  means  so  distinct  as  in  true 
l>ercle.  They  are  extremely  variai>le,  consisting  at  times  of  mental 
lefect,  sometimes  actual  idiocy,  whilst  upon  rather  ix'(;usious  there 
a  considerable  degree  of  intelligenee.  The  child  is  usually  unable 
walk,  not  so  much  from  lack  of  muscular  i^trength  as  from  ability 
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to  co-ordinate.     Convulsions^  contractures,  fever,  and  vomiting  ma;^ 
<x«ur.     The  head  is  not  held  erect,  but  lolls  in  different  directiong^^\ 
The  eyeballs  are  restless,  the  hair  is  scanty,  and  the  skin  of  the  hea<]^^^ 
is  thin.     In  some  cases  amaurosis  may  occur,  when  usually  an  atrophy'^C^ 
of  the  optic  nerve  will  be  found.     Temporal  hemianopsia  is  some-  — ^^ 
times  observed.     In  the  adult  the  enlargement  of  the  head  b  less   ^ses 
common. 

The  diagnosis  is  to  be  from  rickets  and  thickening  of  the  skull-  — 1 
bones. 

In  rickets  the  head  is  square,  the  fontanelles  do  not  bulge,  and  the  ^fl 
other  signs  of  rickets  are  present. 

Thickening  of  the  cranial  bones  is  easily  distinguished  from  the  ^i 
fact  that  the  progressive  enlargement  of  the  head  is  extremely  slow,  ^^ 
and  the  mind  is  generally  unimpaired.  I  have  seen  one  case  in  a  .jk 
man  of  fifty  who  was  mentally  tar  above  mediocrity. 

No  diagnosis  can  be  made  between  the  external  and  internal  forms.       «s 

The  prognosis  is  always  grave. 

The  treatment  is  practically  nil.  I  have  never  yet  seen  a  case  re-  — ^ 
lieved,  and  the  temporary  improvement  has  been  of  slight  amount.  ..3 
The  lateral  ventricle  can  be  punctured  by  the  surgeon  according  to 
the  rules  laid  down  on  pages  97  et  seq. ;  but  this  method  is  sometimes 
fatal  in  results,  and  has  never  been  of  much  use.  In  any  case  where 
some  relief  was  absolutely  insisted  upon,  I  should  much  prefer  to 
have  a  portion  of  the  bone,  two  or  three  inches  ac*ros8  and  three  or 
four  inches  long,  removed  over  one  side  of  the  head  when  the  hydro- 
cephalus is  unilateral,  or  over  both  hemispheres  in  a  bilateral  effusiou. 
This  bone  should  not  be  replaced.  Ptmcture  of  the  spinal  membrane 
has  been  resorted  to,  and  although  it  is  harmless,  it  is  also  valueless. 
Compression  of  the  skull  by  diachylon-plaster  according  to  the  method 
of  Trousseau  has  l^een  no  more  successful  at  my  hands  than  the  punc- 
tures. If  it  is  desired  to  resort  to  this,  the  plaster  should  be  oue- 
third  of  an  incli  broad  and  applied  in  strips  from  each  mastoid  pro- 
cess to  the  outer  part  of  the  opposite  organ  from  the  hair  at  the  back 
of  the  neck  to  the  root  of  the  nose ;  over  the  whole  head  so  that  the 
strips  shall  cross  at  the  vertex  ;  a  strip  three  times  around  the  head, 
first  above  the  ears  and  eyebrows,  and  a  little  below  the  occipital 
protuberance.  This  compression,  though,  should  be  carefully  watched. 
A  broad  elastic  band,  however,  will  exercise  quite  as  much  compres- 
sion, it  is  claimed. 

HUNTINaTON'S  CHOBIIA. 

Synonyms  :  Hereditary  chorea.  La  choree  chronique.  La  chor^ 
vulgaire  chez  les  veillards.  La  ehor^  de  Padulte.  Choree  clinique 
h^r&itaire.     Corea  ereditaria.     Chorea  chronica  progressiva. 

History.  The  first  description  of  this  disease  was  given  by 
Huntington,  a  physician  of  Long  Island,  and  his  name  has  very 
properly  been  given  to  it.  We  are  not  as  yet  sufiBciently  informed 
as  to  the  pathology  to  distinguish  it  by  any  better  title.  As 
chronic  chorea  was  but  little  known  previous  to  Huntington's  paper, 
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my  own  country  tlie  merit  that  liclmigs  to  it  for  this 
tiscovery.  Waters,  of  Franklin^  New  York,  had  remarked  the 
ime  disease  as  far  back  as  1841  in  a  letter  to  Dunglis<>ii,  and  in 
1863  Lyoo  had  also  observed  it ;  hut  iit^verthe!(>ss  the  best  description 
'vms  that  of  Hnntington,  and  lie  was  really  the  first  to  portray  aeeii- 
Tmtely  the  malady.  Since  tliat  time  a  number  of  t^ase.*?  have  l>een 
observed  by  different  authors — Luodonzy,  Maelaren,  King,  Kussell, 
tinkler,  Ewald,  Peretti,  D6jerine,  Lanois,  Hiiljer,  and  many  Qthers 
different  countries. 

ETit>LOC»Y.     The  etiological  factors  having  a  certain  relationslxip 
Huntington's  chorea  are : 
Hei*edity ; 
Age; 
Sex; 

Pregnancy  ; 
Rheumatism ; 
Emutions ; 

Some  functional  n»_Tvoiis  <lisea,ses,  as  hysteria,  epilepsy,  etc. 
Heredity  is  a  very  constant  factor  in  Huntington's  chorea.    There 
Imre  many  communities  in  different  parts  of  Amerieaj  to  my  kuowl- 
Jge,  in  which  this  form  of  diorea  runs  in  i^rtain  families,  and  inas- 
ttiuch  as  there  is  a  great  superstition  in  regard  to  it,  it  is  very  difficult 
|to  obtain   much   iuformatiuu  ahnnt  it.     I  cim  name  at  the  present 
moment  at  least  a  dozen  tuwna  within  easy  reach  of  New  York  in 
[which  it  is  very  prcvnlcut^  and  yet  iu  which  it  is  nursed  as  a  dark 
.  secret*    This  liere«!ity  has  been  well  establishetl  in  all  the  cases  which 
have  been  ptdilrsfiecl  in  other  countries. 

The  hereditary  progression  is  apt  to  be  capricious  at  times^  as  it  is  in 
other  here«Jitary  malarlies.  Thus,  in  Kind's  case,  the  great-graud father 

•  was  choreic.  He  had  tcu  children,  only  four  of  whom  had  this  chorea ; 
toncerning  only  three  of  tlicsc  ft*ur  arc  there  very  definite  details^  and 
it  is  only  known  that  they  had  children  who  were  alsn  choreic  ;  the 

•  fourth  one  of  these  four  had  nine  children,  eight  of  whom  were 
bealtfiy,  but  the  ninth  wai  choreic;  this  ninth  one  had  five  chil- 
dren, of  whom  four  were  choreic.  Of  these  four,  thi'ee  had  no  chil- 
dren ;  but  the  fourth  oue  had  a  chorea  whilst  he  was  still  young 
I  himself,  and  was  cured  of  it,  when  again  at  thirty-five  he  passed 
gradually  into  the  typical  Huntington's  chorea. 
Hantington's  chorion  generally  commences  in  adoleswnce,  attain- 
ing its  maximum  at  adtdt  ai^e,  contrary  to  the  chorea  of  Sydenham, 
which,  as  w^e  have  seen,  is  found  in  infant*^,  at  wdiich  age  Hunting- 
ton*8  chorea  is  rare.  The  fblh>wing  table  of  H net's  embraces  Hun- 
I  tington's  observations  and  liis  own  ; 
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A  congenital  case  is  re  presenter!  in  Fig.  154. 

From  this  it  will  l>e  st^u  that  most  cases  occur  between  the  thir- 
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tietli  aod  forty-fiftlj  yt^ars,  and  tliis  has  been  cou firmed  by  tabulated 
statements  of  other  authors.  Even  where  there  is  n**  heredity,  the 
ouset  at  dilfei'eot  ages  is  I  he  8a  me. 

The  female  sex  are  much  oiore  prone  to  Ilunltiigtou's  chorea  thaa^ 
the  male,  just  as  is  oljserved  in  the  chorea  of  Sydealmm. 

Pregnancy  is  a  frequent  eause  uf  Huntington^s  ehurea.  Prinii*! 
|iarfe  are  mo^it  afteeted  (and  during  the  first  five  months),  although] 
multipane  may  be  affectetl  who  have  never  liad  the  dUease  before, 

Kheumatisui    is   an    iofrequeot    csiuse   in    HuutingtoD*9   choreii| 
although  it  may  have  Ijeeu  observed  in  the  liereditary  history. 

The  emotions  are  frfn^iient  wiu&es. 

The  rehitious  of  Huntington's  chorea  to  other  nervous  affections 
have  not  been  thoroughly  studied,  hut  so  tar,  liysteria  in  conibtnatioa] 
with  it  as  a  prsona!  or  hereditary  antecedent   is  rare.     Epilepsy 
more  frcYjuently  nwn  ;  mipjraine  is  extremely  infrequent. 

Clinical  History.  The  onset  is  generally  very  gradual  and  I 
progressive,  but  it  may  l>e  sudden,  and  in  some  cases,  after  sever&i 


Fig,  15Ck 


Ffo.  Ififi. 


L 


Cue  ofoongenltAl  tluntlnffton*!  chofe«..       A  caw  of  BunUngtoo^i  choreft.    One  ittUttide, 


relapses  of  ordinary  Sydenham's  chorea,  the  Huntington  chorea  may 
supervene.  The  muscular  movements  arc  entirely  different  from 
those  of  Sydenham's  chorea.  In  tlie  former,  as  pointed  cmt  in 
Chap,  IX.,  under  "Chorea/"  the  muscular  movements  consist  of 
fibrillary  contractions  that  are  jerky,  beginning  quickly  and  ending 
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quick lyi  or  others  that  are  not  abrupt  enough  to  \ye  called  jerky,  and 
may  rather  be  designated  as  wavy,  as  in  the  athetoid  variety.  In  Hun- 
tinirtoo's  choreaj  however,  the  muscular  rnavt.^nients  are  of  fiir  larger 
r^iuge  than  the  fibrillary  ones  of  Sydenham'.s  chorea,  and  whole  groups 
of  muscles  are  set  into  action  as  hi  a  voluntary  movement,  so  that 


Fio.  \h7. 


Fiii.  158. 


A  cA5e  of  Huntinglnn's  chore«. 
One  iiuitiKie. 


A  cn,«e  of  HiinttuKtcin's  chorcji. 
One  atlltudtf. 


L 


ttie  patient  seems  to  be  posturing  and  tiriuiaciug  ahno^t  fVom  eecen- 

tilcity,  and  he  lias  adaueing  mov€*meiit,  with  ntauy  queer  contortions 

'>f*  tiie  fat*e  and   head,  the  whnlp  picture  at  tirst  exciting  ridicule. 

d*ig8»  155-158.)     Most  of  the  muscles  nf  the  body  are  generally 

^^et'ted,  and  the  disease  is  never  a  local izf^l  one*     In  some  cashes, 
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however,  the  fibrillary  movements  of  the  Sydenham  type  are  inter- 
mingled in  slight  d^ree  with  the  dancing  and  grimacing  ones.  The 
muscles  that  are  first  affected  are  those  of  the  face,  especially  of  the 
mouth,  and  after  these  the  limb,  trunk,  and  other  muscles  become 
affected,  although  sometimes  all  are  involved  simultaneously.  The 
speech  is  frequently  altered  in  consequence  of  the  muscular  move- 
ments of  the  buccal  cavity,  pharynx,  and  respiratory  diaphragmatic 
muscles.  This  alteration  imparts  to  the  speech  a  nasal,  confused, 
obstructed,  and  sticky  articulation.  The  external  muscles  of  the  eye 
are  not  often  affected.  Although  most  of  the  muscles  of  the  body  are 
attacked,  nevertheless  individual  cases  vary  as  to  the  muscles  impli- 
cated, so  that  in  some  it  is  the  extremities,  in  others  the  face,  respi- 
ration, and  deglutition;  whilst  in  others  again  there  is  a  hemi- 
plegic  distribution,  or  the  lower  extremities  are  implicated.  There 
is  seldom  any  impairment  of  sensation,  and  when  there  is,  it  is 
only  some  slight  dulness  of  perception  of  painful  sensations,  which 
is  probably  due  to  the  mental  enfeeblement.  The  special  senses 
are  not  altered.  There  is  usually  marked  incoordination,  evi- 
dently dependent  upon  the  movements,  so  that  the  patient  brings 
the  forefinger  to  the  nose  in  a  series  of  zigzag  and  fails  to  hit  the 
mark,  or  cannot  walk  a  straight  line,  etc.  There  is  no  alteration 
in  the  res}K)nse  of  nerves  and  muscles  to  either  the  galvanic  or  faradic 
currents.  The  sympathetic  nervous  system  is  not  affected,  nor  the 
bladder  or  rectum,  except  in  a  very  advanced  stage.  The  urine  is 
unaltered.  There  is  almost  invariably  some  mental  impairment, 
generally  consisting  of  slight  and  progressive  dementia,  which  may 
pass  on  to  absolute  dementia.  Memory  is  greatly  enfeebled.  At 
the  onset  there  is  apt  to  be  a  great  tendency  to  depression,  although 
this  is  not  a  true  melancholia,  but  rather  a  depression  of  spirits, 
partly  due  to  the  disease  itself — more  largely,  I  think,  to  the  fact 
that  this  disease  is  known  to  be  hereditary  and  is  looked  upon  with 
extreme  dread  in  families  who  are  subject  to  it.  Suicide  occasionally 
<K»curs,  mainly  from  a  well-founded  dread  of  the  consequences  with 
which  the  patient  is  apt  to  be  familiar.  As  the  disease  progresses, 
however,  this  suicidal  tendency  is  apt  to  disappear.  At  times  the 
patient  is  very  irritable  and  subject  to  violent  bursts  of  passion.  In 
others  there  are  vague  ideas  of  persecution,  and  in  others  again  there 
may  l)e  violent  and  dangerous  outbreaks  of  mania.  Occasionally 
there  are  hallucinations,  c»specially  of  sight.  As  the  disease  pro- 
gresses thnmij:h  many  years,  the  patient  may  become  so  helpless  as 
to  be  confined  to  the  room  or  even  to  bed,  and  the  dementia  may 
lx?come  ai)S()lute,  although  many  reach  a  fatal  stage  with  but  slight 
dementia  and  with  but  slight  impairment  of  memory,  and  in  some 
cases  inteiliijcence  is  not  at  all  affected.  These  mental  troubles  usually 
supervene  loni;  after  the  motor  troubles  have  been  in  existence,  but 
occasionally  the  two  sets  of  symptoms  are  synchronous.  The  duration 
of  the  malady  is  very  chronic,  and  patients  frequently  live  to  be  sixty, 
seventy,  or  eighty  years,  and  even  longer. 

Pathology.     The  pathology  of  Huntington's  chorea,  like  that 
of  Sydenham's  chorea  and  athetosis,  is  somewhat  obscure.     In  one 
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case  of  Huber's  there  was  found  to  be  a  cerebral  pachymeoingitis. 
Id  one  of  Macleod's  there  was  a  cerebral  pachymeningitis  and  a 
hsematoma  of  the  left  hemisphere^  the  latter  extending  from  the  pos- 
terior portion  of  the  frontal  lobe  into  most  of  the  parietal  lobe ;  the 
superior  parietal  convolution,  the  ascending  frontal  and  parietal  con- 
volutions in  their  upper  part,  and  some  other  of  theparietal  convolutions 
being  thickened  and  atrophied.  In  another  case  of  Macleod's  seve- 
ral tumors  of  the  dura  mater  were  found  in  the  left  hemisphere 
implicating  the  first  and  second  frontal  convolutions,  the  upper  por- 
tion of  the  ascending  frontal  and  the  ascending  parietal,  causing  a 
depressiou  and  thinning  of  the  cerebral  parenchyma,  but  not  leading 
to  complete  destruction  of  the  gray  matter.  The  arteries  of  the  cere- 
brum were  also  atheromatous,  and  the  cerebrum  itself  was  firm  and 
pale.  The  spinal  cord  was  normal.  In  still  another  case  of  Mac- 
leod's  there  was  a  pachymeningitis  and  hsematoma  of  each  hemisphere, 
implicating  the  parietal  lobes  and  the  posterior  portion  of  the  frontal 
lol)es,  and  reaching  down  to  the  fissure  of  Sylvius.  The  pia  mater 
was  congested  and  adherent.  The  meningeal  vessels  were  dilated 
and  varicose,  and  the  larger  vessels  were  atheromatous.  The  Pacchi- 
onian bodies  were  numerous  and  voluminous,  particularly  on  the 
left.  The  cerebrum  was  abnormally  small,  and  its  convolutions  gen- 
erally atrophied,  particularly  of  the  superior  parietal  lobe.  The 
cerebral  substance  was  firm  and  congested,  and  the  perivascular 
spaces  very  marked.  But  little  fluid  was  found  in  the  ventricles. 
The  choroid  plexus  contained  small  gliomatous  bodies.  The  walls  of 
the  lateral  ventricles  were  red  and  granular,  and  the  floor  of  the 
fourth  ventricle  was  covered  with  large  and  thick  granulations.  The 
spinal  membranes  were  congested,  but  the  spinal  parenchyma  was 
sound.  In  Maclaren's  case  the  dura  mater  and  the  pia  were  thick- 
ened, the  Pacchionian  bodies  voluminous  ;  and  there  was  subarach- 
noid hemorrhage,  covering  the  middle  lobe  on  the  two  sides,  but 
most  on  the  left.  There  was  general  atrophy  of  the  convolutions, 
abundant  fluid  in  the  ventricles,  the  cerebral  substance  was  ansemic, 
a  focus  of  softening  was  found  in  the  centre  of  the  right  optic  thala- 
mus. The  meningeal  vessels  and  the  anterior  columns  of  the  spinal 
cord  were  congested.  In  Berkeley's  case  there  were  dilatation  and 
thickening  of  the  arterioles,  small  necrobiotic  foci  around  numerous 
vessels,  amyloid  corpuscles  in  the  lymphatic  sheath,  vacuoles  of 
the  coni,  and  white  substance,  varicosities  of  the  sheath  of  Schwann, 
absence  of  axis-cylinders  of  the  nerve-fibres,  and  complete  pig- 
mentary degeneration  of  a  large  number  of  cortical  cells  with  loss 
of  their  processes.  Cellular  alterations  in  the  spinal  cord  were 
found,  the  cellular  degeneration  being  especially  marked  in  the 
spinal  enlargements,  whilst  there  was  an  antero-lateral  sclerosis. 
The  heart  was  affected,  but  without  any  case  of  old  or  recent  endo- 
carditis. In  Bacon's  case  there  was  a  chronic  arachnitis,  the  cere- 
brum was  atrophied,  and  there  was  much  fluid  in  the  ventricles.  In 
Vassitch's  case  no  lesion  whatever  was  found  in  the  cerebrum  or 
cord.  In  Pan's  case  the  cerebral  meninges  were  found  to  be  pale 
and  ansemic,  the  cerebro-spinal  fluid  was  abnormally  large,  the  cere- 
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bral  pareQchyma  was  pale^  markedly  atrophied,  the  white  and  gray 
substance  being  somewhat  less  dense  than  usual^  whilst  there  wa^ 
softening  of  the  spinal  cord  from  the  pyramids  to  the  inferior  thir^ 
of  the  dorsal  region,  so  that  the  medullary  substance  of  the  ante*- — 
nor  half  was  converted  into  a  diffluent  pulp,  whilst  the  posterio^'V 
half  was  abnormally  dense  and  resistant.     In  Charcot's  case  tb^^K 
cerebral  meninges  were  found  to  be  very  adherent  in  certain  places-^ai 

particularly  in  the  anterior  and  middle  lobes,  and  where  these  adher 

ences  occurred  the  cortical  substance  presented  a  deeply  rosy  colora^ • 

tion  and  was  resistant  to  a  stream  of  water.  The  oonvolntions  wer^^p^ 
very  small,  particularly  the  anterior  ones,  and  there  was  such  a  laigi_--^e 
quantity  of  fluid  in  the  meninges  as  to  warrant  the  term  oedema  o^fc:  «f 

tne  pia  mater.     In  Tissier's  case  the  cerebral  pia  mater  was  thick -- 

ened,  slightly  congested,  and  adherent  in  only  a  few  places.     Theii m^ 

were  numerous  foci  of  softening  upon  the  external  face  of  the  two^i^^o 

occipital  lobes  and  the  third  and  second  frontal  convolutions  of  thki ^^ 

left  hemisphere.  This  softening  was  entirely  cortical,  and  absolutely  "^^CJ 
no  lesions  of  the  heart  or  vessels  were  observed.  From  this  r Attm#^5^  ( 
it  will  be  seen  that  there  is  nothing  about  the  pathological  lesions  to^c»o 
constitute  anything  pathognomonic  of  Huntington's  chorea,  although  j  "" 
it  will  be  noted  that  there  has  been  a  disposition  to  affect  the  motor 
convolutions  and  sublying  strands  and  the  motor  portions  of  the 
basal  ganglia.  The  lesions  seem  to  be  grosser  than  b  the  case ' 
in  ordinary  Sydenham's  chorea,   and  constitute  a  marked  type  or 

meningo-encephalitis.     The  relative  frequency  of  meningitis,  hsema ^-" 

toma,  and  gross  arterial  lesions,  such  as  atheroma,  is  remarkable  when         ^ 
compared  with  the  infrequency  of  these  in  Sydenham's  chorea. 

Prognosis.  The  prognosis  of  Huntington's  chorea  is  exceedingly 
grave,  not  only  because  a  case  has  never  been  cured,  but  also  because 
of  the  tendency  to  mental  impairment  and  to  the  heredity  being 
transmitted. 

Diagnosis.  The  diagnosis  of  Huntington's  chorea  is  made  very 
readily.  The  characteristic  dancing  and  posturing  movements  and 
grimaces,  the  mental  impairment,  the  peculiar  inco- ordination,  often- 
times the  progressive  course  of  the  disease  and  the  heredity,  all 
together  make  a  picture  that  bears  only  a  faint  resemblance  to  any 
other  disease.  The  maladies  from  which  it  should  be  differentiated 
are — 

Sydenham's  chorea ; 

Athetosis ; 

Ijocomotor  ataxia ; 

Friedreich's  disease ; 

Paralysis  agitans ; 

Disseminated  sclerosis ; 

Hysterical  chorea  ; 

Palmus. 
Sydenham's  chorea  is  a  disease  of  infancy,  whilst  Huntington's 
chorea  is  a  disease  seldom  occurring  under  the  age  of  fifteen,  gener- 
ally between  thirty  and  forty-five  years  of  age,  and  it  may  therefore 
be  practically  called  a  disease  of  adult  life.     In  Sydenham's  chorea. 
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,  the  moveraeots  are  fibrillary,  except  in  some  tempomrily  %*ioleDt 

,  and  these  fibrillary  iiitn^emetils,  as  I   have  again  and  again 

[,  are  jerkj%  l)eginuiDg  quickly  and  ending  quickly,  or  the  jerkiness 

y  be  met^zed  into  a  gradual,  wavy  movement,  as  in  the  atlietoid 

variety. 

The  movement  of  athetosis  is  wavy  and  gmdual,  usually  of  the 
band.  Double  atlietosls  may  cause  a  certain  difficulty  of  diagnosis 
at  times.  It  usually  dates  back  to  iu fancy,  however.  These  move- 
ments are  not  only  more  gradual  and  wavy  than  the  dancing  move- 
ments of  Huntington's  chorea,  but  they  are  awompauied  by  rigidity 
d  t*ontractore  of  the  atfectet]  parts,  usually  lea<ling  to  marked 
useular  deformities,  whilst  neither  rigidity  nor  eontnictui'e  is 
observed  in  JIontiiigton*s  chore^i.  The  mode  of  progregsiou  is  also 
t^ifierent.  The  patient  with  Huntington^s  choi-ea  dances  and  postures 
Dtl  grimaces  as  he  goes,  with  a  snpplent^s  that  is  very  suggestive  of 
:tation*  The  doulJe  athetoids,  ou  the  eontrary,  are  spasmmlic 
stiff  in  their  movements,  walking  on  the  point  of  the  foot,  the 
nees  approach  so  that  tliey  are  knock-kucc^l,  the  arms  are  spas- 
lnodit*ally  held  against  the  trunk,  whilst  the  forearms  are  spread  out 
as  if  balancing,  and  the  fingers  are  affected  with  the  peculiar  stitF, 
wavy  movement,  at  the  same  time  that  the  trunk  is  held  stiffly 
with  the  shoulders  thrown  back,  au<I  the  speech,  instead  of  being 
thick  and  explosive,  is  jerky,  high-pitched,  scauning,  somewhat  nasal 
and  guttural. 

Locomotor  ataxia  may  have  an  inco-ordi nation  that  seems  to  an 
inexperienced  eye  to  resemble  the  inco*ordination  of  Huntington's 
chorea,  but  in  reality  it  is  very  ditierent.  The  case  of  locomotor 
ataxia  has  no  choreic  movements  of  the  dancing,  grimacing  type,  and 
tJie  in  co-ordination  is  thereft>re  a  pore  inco-ordi  nation,  not  due  to 
tlje  choreic  movements.  In  the  gait  of  locomotor  ataxia  the  heel  is 
brought  down  with  a  flajiping  movement.  In  kx^omotor  ataxia,  toe, 
mental  impairment  is  not  usual,  and  there  is  usually  very  marked 

■  Sensory  impairment  of  the  sense  of  touch,  muscular  seuse,  and  pain, 
and  the  bladdej-  and  rtx^tuni  are  often  atlected  at  an  early  stage. 

lu  Friedreich's  disease  the  diagnosis  sometimes  nee<is  care.  The 
moveim^nts  generally  affect  one  extremity  or  a  segment  of  an  ex- 

■  tremity,  and  consist  of  a  sort  of  instability  of  position,  and  not  of  the 
dancing  movements  of  Huntington's  chorea,  for  the  former  small 
muscular  movements  are  not  so  multiple  or  various  or  irregular  as  in 
the  latter  disease*  The  motor  ioco-ordination  is  especially  prumineut 
in  intentional  movements,  whilst  in  Huntington's  chorea  the  chorcii' 
movements  diminish  with  a  volitional  movement.  In  Friedreich's  dis- 
ease the  (mtient  grasps  an  object  in  a  different  way  from  what  he  would 
do  if  afflicted  with  Huntington's  chorea;  for  in  the  former  the  open, 

■  flat  hand  poises,  as  it  were,  for  some  time  over  the  object  before 
grasping  it.    In  Fried reich*s  disease  the  gait  is  aggnivatcd  by  closing 
the  eyes.     (Romberg*s  symptom.) 
i  In   paralysis  agitans  the  characteristic  visage  and  attitude  {vide 

Chapter  XIII,,  under  '^Pai-alysis  Agitans"),  the  tremor  that  is  so 
entirely  different   from    the   dancing   movements  of  Huntington's 
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chorea^  the  slow^  wise,  deliberate^  monotonous  speech,  easily  enable 
us  to  make  the  diagnosis. 

In  disseminated  sclerosis  the  tremor  is  a  tremor,  and  not  a  dancings 
seemingly  voluntary  movement,  as  in  Huntington's  chorea,  whilst  th^ 
speech  is  scanning,  slow,  jerky,  and  entirely  different  from  the  nasal^ 
confused,  sticky  pronunciation  of  Huntington's  chorea. 

In  hysterical  chorea — chorea  major  or  rhythmic  chorea — as  it  is 
sometimes  called,  the  diagnosis  is  easily  made.  This  chorea  manifests 
itself  in  single  attacks,  as  do  hysterical  convulsions.  The  movements 
are  rhythmical  and  of  great  variety,  so  that  they  may  sometimes  be 
dancing,  hammering,  swimming,  etc.  The  attacks  are  provoked  by 
compression  or  excitation  of  hysterogenic  points,  and  are  sometimes 
arrested  by  the  same  method,  and  there  may  exist  such  accompanying 
symptoms  of  hysteria  as  limitation  of  the  field  of  vision,  ansesthesia, 
color-blindness,  etc.  The  picture  is  therefore  a  radically  different  one 
from  the  chronic,  progressive  Huntington's  chorea,  with  its  persist- 
ently dancing  movements. 

When  palmus,  or  convulsive  tic,  is  localized  the  diagnosis  is  easy ; 
but  when  it  has  extended  and  become  generalized  the  diagnosis 
may  need  some  care,  especially  as  palmus  may  be  hereditary.  The 
movements,  however,  are  entirely  different  from  those  of  Huntington's 
chorea.  They  are  very  brusque,  rapid,  instantaneous.  They  have 
not  the  waviness  or  dancing  aspect  of  Huntington's  chorea.  The 
movements  are  automatic  in  that  the  same  movements  or  order  of 
movements  are  repeated  again  and  again,  and  in  this  respect  they 
differ  markedly  from  the  great  variety  and  semi-involuntarineas  of 
the  movements  of  Huntington's  chorea.  They  are  not  continuous, 
but  occur  in  paroxysms  varying  in  duration.  They  can  be  arrested 
by  a  voluntary  effort  for  a  longer  or  shorter  time,  but  this  effort  of 
suppression  of  them  is  generally  accompanied  by  a  feeling  of  extreme 
anguish,  after  which  there  is  a  sort  of  discharge,  as  it  were,  and  the 
movements  become  more  pronounced.  By  means  of  this  voluntary 
control  patients  affected  with  palmus  are  often  able  to  accomplish  in- 
tentional acts  during  which  the  movements  are  completely  suspended, 
whilst  in  Huntington's  chorea  there  is  only  a  diminution  of  the  move- 
ment in  performing  the  voluntary  act,  or  in  some  cases  suspension  for 
a  few  seconds  of  the  movements  of  the  muscles  that  are  concerned  in 
the  voluntary  action,  whilst  the  other  muscles  not  concerned  in  this 
voluntary  action  are  in  motion  with  the  characteristic  movements. 
Palmus  generally  begins  at  a  very  early  age,  in  childhood,  or  early 
adolescence,  while  Huntington's  chorea  is  exceptional  at  this  period, 
and  is  a  disease  of  adults.  In  palmus,  too,  there  often  is  ejacu- 
lation or  exclamation  of  entire  words,  while  in  Huntington's  chorea 
the  sounds  are  inarticulate  and  are  usually  produced  as  in  Syden- 
ham's chorea  by  involuntary  movements,  such  as  movements  of  the 
tongue  against  the  buccal  cavities,  the  laryngeal  squeaks,  etc.  In 
palmus,  also,  there  is  sometimes  observed  what  is  known  as  coprolalie 
— L  e,,  an  involuntary  repetition  of  certain  gross  words  or  expres- 
sions ;  or  echolalie,  or  echokinesia — L  e.,  involuntary  repetition  of 
certain  words  ^vhich   a  patient  is  pronouncing,  or  of  the  gestures 
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which  are  made  before  him.  These  phenomena  are  never  observed 
in  Huntington's  chorea.  The  mental  alterations  in  palmus  when 
present  consist  of  fixed  ideas,  of  certain  emotional  fear  of  places,  the 
folly  of  doubt,  and  of  touching,  etc..  whilst  in  Huntington's  chorea 
there  is  a  very  gradual  dementia  with  slight  depression,  sometimes 
at  the  onset,  and  there  are  slight  losses  of  memory  during  the  differ- 
ent stages  of  the  malady. 

Treatment.  The  treatment  of  Huntington's  chorea  is  a  matter 
of  considerable  doubt.  I  am  inclined  to  think  that  if  the  malady 
were  properly  treated  at  the  start  it  could  be  controlled ;  but  the 
great  dread  of  it,  espec^ially  in  the  hereditary  cases,  causes  the  patients 
generally  to  be  hidden  from  observation  and  sight.  Certainly  in  the 
advanced  cases  which  I  have  seen  and  treated  the  ordinary  medica- 
tion of  chorea  is  absolutely  without  effect.  I  have  tried  arsenic,  bro- 
mide, hyoscyamine,  even  hyoscine  slightly,  and  have  never  yet  l)een 
able  to  observe  any  result.  I  have  never  been  able  to  try  the  electric 
currents,  but  I  doubt  very  much  whether  they  would  have  much  effect, 
especially  as  the  European  observers  claim  to  have  seen  none.  Were 
I  to  have  a  case  brought  to  me  at  the  onset,  I  should  certainly  put  it 
to  rest  and  treat  it  with  arsenic,  Fowler's  solution,  commencing  with 
two  drops  three  times  a  day,  running  up  to  six  or  eight  drops, 
with  bromide  of  potash,  ten  to  thirty  grains  in  the  day  ;  and  then, 
if  this  did  not  succeed,  I  should  try  hyoscyamine  or  hyoscine,  ^4^ 
grain  once  or  twice  a  day,  and  apply  the  galvanic  current  carefully 
to  the  spinal  column.  I  should,  however,  mainly  rely  upon  the  rest. 
But  it  must  be  borne  in  mind  that  this  is  pure  speculation,  as  I  have 
never  been  able  to  treat  a  case  in  this  early  stage  myself,  nor  have 
I  known  of  anybody  else  who  has. 

ATHETOSIS.' 

Athetosis  was  first  described  by  William  A.  Hammond,  in  1871, 
and  since  that  time  the  disease  has  been  described  by  a  number  of 
other  authors.     He  gave  it  the  name  because  it  was  mainly  charac- 
terized by  an  inability  to  retain  the  fingers  and  toes  in  any  position 
in  which  they  mi^ht  be  placed,  as  well  ar  by  their  continual  motion. 
Fig.  159  shows  the  hands  of  a  patient  afflicted  with  this  disease.   In 
Hammond's  case  the  affection  was  unilateral.     In   1872  Clifford- 
Albutt  published  the  first  case  of  double  athetosis — t.  e.,  of  athetosis 
implicating  all  four  extremities.     The  movements  of  the  fingers  and 
toes  are  slow,  wavy,  and  gradual,  the  fingers  having  a  tendency  to 
cieparate  and  the  hands  having  a  tendency  to  pronate,  whilst  the 
toes  simply  have  a    less   tendency  to  separate,  and   none  to  flex 
or  extend ;  and  these  movements  are  continuous,  so  that,  as  Ham- 
mond says,  there  is  no  fixed  position.     In    some  rare  cases   that 
liave  been  described  by  Kinnicutt,  athetosis  has  neither  paralytic 
nor  sensory  troubles,  although  it  is  usually  marked  by  some  degree 
of  imbecility  (Fig.  169);  but  in  the  vast  majority  of  instances  it 

1  From  bdero^t  without  fixed  position. 
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is  conjoined  with  eoutrartyre  or  paralysis  of  the  affected  limb,  some- 
ticnei^  with  mnscukr  atrophy  and  liypertrophy,  and  in  many  cases 
there  are  marked  symptoms  ut'  intrafitiuial  lesions,  such  as  con- 
vubive  and  apopleritk'  attacks,  dementia,  and  cranial  deformities. 
Theso-cailal  post-hem iplt^ie  chorea  is,  in  my  opinion,  notlitng  more 
than  athetosii^. 


casel^H 


Case  ol  alht'lo^ls. 

Athetosis  is  a  heretlitary  disease  in  a  large  proportion  of 
although  the  henxiity  n insists  rather  of  a  foniily  neurosis  than  especi- 
ally of  athetosis.  It  may  occur  at  any  time  from  infancy  to  advanced 
age.  Sex  dot^s  \wt  appnr  to  be  of  much  etioloLfical  eonsecpieuoe,  but 
prolonged  or  diflicult  lalnir,  infectious  maladies,  traumatism,  and 
other  general  causes  have  seemed  at  times  to  be  causative  factors* 

Athetosis  may  occur  from  intracranial  and  spinal  lesions,  periph- 
eral neuritis,  and  even  from  hysteria.  The  intracranial  lesions  are 
not  fidly  understood,  and  the  autopsies  have  been  rare.  The  few 
autopsies  have  l>cen  made  by  Hammond,  Bernhanit,  Duchenne, 
Bournevillc,  Put  nam,  and  others.  There  have  been  fonml  pachymenin- 
gitis, (^rebral  and  t*erelK*llar  asynimetery  and  atrophy,  a  slight  degree 
of  dissemioatwl  selerusis*  adhesions  of  the  li[>s  of  the  fissure  of  Sylvius 
to  tlie  frontal  lobe*«,  whilst  Putnam  t^inld  delect  absolutely  no  cranial 
lesion  visible  to  the  naked  eye,  and  Bournevillc  has  had  a  similar 
ease.  Ross,  RoUa,  and  Massalongo  have  found  a  secondary  de^n- 
emtion  of  the  pyramidal  eolumns  of  the  cf>rd,  but  Curella  and  Put- 
nam had  nothing  of  this  kintl  in  their  eases,  whilst  Bournevillc 
disco veretl  a  gray  dise^ihimtion  of  the  internal  portion  of  the  left 
anterior  pyramid.  In  a  f*ase  reported  by  Ringer  there  was  a  cyst  in  the 
posterior  half  or  two-thirds  of  the  lenticular  nucleus,  the  cyst  lying 
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in  frouty  immediately  without  the  inner  capsule,  and  passing  obliquely 
through  the  lenticular  nucleus.  It  also  involved  the  whole  of  the 
white  matter  lying  outside  and  rather  beneath  the  optic  thalamus  for 
about  a  half  inch.  6.  M.  Hammond  has  also  reported  a  case  with 
tumor  of  the  basal  ganglia.  The  caudate  nucleus  was  also  involved, 
and  a  few  of  the  fibres  passing  between  the  two  nuclei  of  the  corpus 
striatum  were  destroyed.  Dr.  Hammond  is  inclined  to  think  that  this 
is  the  only  real  description  of  the  pathology  that  has  been  published, 
and  that,  as  he  stated  in  his  original  article,  the  seat  of  the  affection 
was  in  the  optic  thalamus  or  corpus  striatum.  Landouzy  and  Sturges 
found  respectively  lesions  of  the  lenticular  nucleus  and  the  corpus 
striatum  ;  but  the  other  lesions  which  have  been  already  detailed  and 
those  which  are  about  to  be  described  gainsay  this  view.  I  believe 
that  the  cerebral  lesions  associated  with  cerebral  palsies  of  child- 
hood are  often  causative  of  this  malady  {vide  "Cerebral  Palsies  of 
Childhood").  Athetosis  has  been  observed  in  conjunction  with 
locomotor  ataxia,  always  of  the  bilateral  or  double  form.  It  is  also 
occasionally  associated  with  neuritis,  as  in  Lowenfeld's  case,  and  with 
hysteria.  Outside  of  these  pathological  findings,  there  is  no  doubt  in 
my  mind  that  athetosis  is,  more  frequently  than  is  generally  imagined, 
a  functional  disease  in  the  sense  in  which  we  apply  the  term  *^  func- 
tional" to  chorea;  for,  as  stated  in  Chapter  IX.,  under  "Chorea," 
there  are  certain  rases  in  which  the  movements  are  athetoid,  and 
other  cases  of  chorea  in  which  athetoid  movements  are  commingled 
with  what  I  believe  to  be  the  true  choreic  movements,  and  the  cura- 
bility of  these  former  is  the  same,  so  far  as  I  have  been  able  to  per- 
ceive, as  that  of  the  latter. 

The  prognosis  of  athetosis,  when  it  is  organic,  is  very  unfavorable, 
for  no  case  has  been  either  cured  or  ameliorated  ;  but,  as  I  have  just 
said,  the  prognosis  of  the  functional  cases  that  are  generally  mistaken 
for  those  of  chorea  of  the  Sydenham  type  is  the  same  as  that  of  the 
chorea  itself. 

The  differential  diagnosis  of  athetosis  is  exceedingly  easy,  because 
the  movements  are  not  unlike  those  of  any  other  form  of  nervous 
disturbance.  Even  in  the  athetoid  chorea  the  waviness  and  gradual 
worm-like  character  of  the  movements  are  readily  distinguished  from 
the  quickly  b^inning  and  quickly  ending  fibrillary  jerk  of  the  true 
Sydenham  chorea.  The  so-called  cases  of  post-hemiplegic  chorea  are 
really,  as  Dr.  Hammond  agrees  with  me  in  believing,  cases  of  post- 
hemiplegic athetosis. 

The  treatment  of  athetosis,  when  it  is  of  the  organic  type,  is  not 
known,  for  as  yet  no  drug  has  been  found  to  be  of  any  value.  It  is 
probable,  however,  that  the  future  will  show  that  the  athetosis  which 
is  conjoined  with  peripheral  neuritis  will  l>e  relieved  by  the  same 
treatment  as  that  of  the  neuritis.  In  athetoid  chorea  the  treatment 
should  be  the  same  as  that  of  Sydenham's  chorea. 
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CHAPTER    VIII. 

DISEASES  OF  THE  CEREBRO-SPINAL  NERVOUS  SYSTEM 
AND  ITS  MEMBRANES. 

HTPERiEMIA  AND  ANJEIQA  OF  THE  BRAIN  AND  OORD. 

Hyperemia  and  ausemia  of  the  brain  and  cord  are  terms  that 
are  very  glibly  employed  by  the  general  practitioner  to  explain  many 
symptoms  whose  pathology  is  obscure  to  him.  But  their  use  by  the 
neurologist  has  steadily  decreased  within  the  last  ten  or  fifteen  years, 
until  nowadays  it  is  exceedingly  rare  to  hear  a  diagnosis  of  this  kind 
made  in  the  neurological  clinics;  certainly  in  most  of  those  of  New 
York  it  is  never  made.  Indeed,  when,  in  my  Inaugural  Address  as 
President  of  the  New  York  Neurological  Society,  at  a  meeting  held 
in  May,  1890, 1  expressed  myself  as  I  shall  do  in  this  chapter,  there 
was  unanimous  agreement  with  my  views,  with  the  exception  of  Dr. 
William  A.  Hammond,  whom  I  had  invited  to  be  present.  Most 
of  the  neurological  text-books  of  late  years  have  either  omitted  any 
chapter  with  these  headings,  or  else  have  been  very  cautious  in  their 
statements. 

The  symptoms  alleged  to  be  those  of  cerebral  hypersemia  or  ansemia 
are  headache,  flushing  or  pallor  of  the  face,  delirium,  vertigo,  motor 
or  sensory  paralysis,  retinal  changes,  slight  aural  symptoms,  insomnia, 
and  myosis.  If  these  symptoms  are  examined  one  by  one,  the  sig- 
nificance of  each  will  become  decidedly  problematical  to  anyone  who 
has  had  much  acquaintance  with  the  clinical  aspects  of  cerebral  dis- 
ease. Headache,  for  example,  is  a  very  general  symptom,  indicating 
too  many  disoi'ders  to  l)e  of  any  service  except  in  conjunction  with 
other  signs,  and  the  statement  that  it  is  apt  to  l>e  localized  and  wide- 
spread in  cerebral  hypersemia  is  a  pure  assumption,  of  which  no  proof 
has  ever  been  adduccxl.  The  condition  of  the  capillary  circulation 
of  the  face  is  by  no  means  a  reliable  guide  to  the  condition  of  the 
cerebral  eaj>illary  circulation.  Any  hospital  surgeon  knows  that 
marked  meningeal  hypera^mia  is  often  associated  with  great  facial 
pallor  iu  iractures  of  the  skull  and  the  attending  cerebral  hyper- 
semia,  Just  as  great  pallor  may  exist  with  many  other  hypersemic 
intracranial  conditions,  whilst  precisely  the  same  pathological  states 
may  cause  vascular  flushing  in  other  individuals.  Delirium,  like 
headaciie,  is  a  general  symptom  indicative  of  too  many  conditions  to 
be  of  any  value  by  itself.  The  same  remark  is  true  of  vertigo.  Of 
motor  and  sensory  j)aralyses  as  symptoms  of  cerebral  hyperaemia  and 
anaemia,  it  may  simply  be  said  that  there  is  not  an  authentic  case  on 
record  in  wliicii  a  simple  aniemia  or  liy|3enemia  has  caused  a  motor 
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or  sensory  paralysis.  It  is  almost,  if  not  absolutely,  impossible  to 
distingaish  from  the  normal  retinal  changes  consisting  only  of  slight 
differences  in  vascularity,  as  every  ophthalmologist  knows,  while  the 
well-marked  changes  of  neuro-retinitis  have  never  yet  been  shown 
to  have  been  produced  by  cerebral  anaemia  or  hypersemia.  Tinnitus 
aurium  and  insomnia,  like  headache,  delirium,  aud  vertigo,  are  symp- 
toms that  are  absolutely  worthless  by  themselves.  Neuritis  is  said  to 
be  a  symptom  of  cerebral  hypersemia.  It  may  be,  but'nobody  has 
yet  made  public  the  proof.  It  will  thus  be  seen  that,  of  all  these 
symptoms,  headache,  delirium,  vertigo,  tinnitus  aurium,  and  insomnia 
are  general  symptoms  which  only  derive  a  diagnostic  value  from  their 
associates,  while  flushing  or  pallor  of  the  face  is  an  extremely  doubtful 
indication  of  the  intracranial  circulation ;  motor  and  sensory  paral- 
ysis and  retinal  changes  are  absolutely  worthless  as  signs,  and  the 
diagnostic  value  of  myosis  is  a  pure  assumption.  Nor,  when  we 
take  these  symptoms  together  in  a  group,  can  we  say  that  they  are 
indicative  of  cerebral  hyperaemia,  because  they  are  found  in  so 
many  other  diseases  of  the  brain.  Hammoud  affirms  that  cere- 
bral hyperaemia  can  produce  the  symptoms  of  apoplexy,  paralysis, 
convulsions,  a  soporific  condition,  mania,  and  aphasia.  But  when 
we  turn  to  his  chapter  on  the  pathology  of  this  particular  form 
of  cerebral  disease  we  find  the  statements  that  the  capillaries  and 
large  bloodvessels  of  the  brain  and  pia  mater  will  be  found  to  be 
increased  in  size ;  that  the  white  matter  of  the  brain  is  increased  in 
consistence  and  density,  the  gray  matter  is  red  or  even  violet  in  hue ; 
there  is  a  large  amount  of  subarachnoid  efFusiou,  or  even  an  efiiision 
into  the  ventricles,  and  the  choroid  plexuses  are  often  enlarged ;  if 
there  have  been  repeated  attacks  of  cerebral  congestion,  granules  of 
hsematin  will  be  found  in  contact  with  the  bloodvessels,  or  the  latter 
may  be  unusually  tortuous  and  have  minute  aneurisms.  Now,  I 
submit,  this  description  is  not  that  of  a  mere  hyperaemia,  but  it  is 
a  condition  of  actual  structural  disease  of  the  cerebral  tissue,  quite  as 
pronounced  as  can  be  found  in  many  cases  of  general  paresis  of  the 
insane,  in  the  severer  cases  of  chorea,  or  in  certain  cases  of  intra- 
cranial syphilis,  as  may  he  seen  by  turning  to  the  chapters  upon  these 
subjects ;  indeed,  it  would  seem  that  a  part  of  this  description — 
that  relating  to  the  haematin  and  the  tortuosity  and  the  aneurismal 
swellings  of  the  arterioles — is  acknowledged  to  be  from  the  work  of 
Laborde  upon  softening  aud  congestion  of  the  brain  of  the  aged, 
written  in  1866.  In  addition  to  this  description.  Dr.  Hammond 
also  says  that  we  will  find  this  state  of  the  brain  described  by  Calmeil 
in  1826,  subsequently  given  the  name  of  rstat  criblS  by  Durand- 
Fardel  in  1854,  and  descril)ed  respectively  in  treatises  upon  the  in- 
sane and  the  aged. 

The  symptoms  of  spinal  congestion  are  said  to  be  :  a  dull,  aching 
pain,  increased  by  the  recumbent  posture  and  by  standing,  if  the 
lower  cord  is  affected,  but  not  augmented  by  pressure ;  an  occasional 
sensation  of  heat  in  the  cord  ;  disturbances  of  sensibility  and  motility, 
such  as  hyperesthesia,  shooting-pains,  girdle-sensation,  formication, 
etc;  erections,  vesical  and  rectal  paralysis,  diminution  of  electro- 
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muscular  reactiou,  and  bedsores.  These  are  the  symptoms  of  myelitis ; 
aud  uot  only  has  it  never  been  proven  that  mere  congestion  can  pro- 
duce these  symptoms,  but  there  has  never  been  any  means  demon- 
strated of  making  the  diiferential  diagnosis.  The  symptoms  of 
spinal  anaemia  are  said  to  be  manifold.  In  one  class  of  cases  the 
morbid  action  has  been  supposed  to  he  largely  confined  to  the 
posterior  columns  of  the  cord.  In  another  the  ansemia  is  supposed 
to  be  restricted  to  the  antero-lateral  columns  of  the  cord.  It  is 
admitted  by  the  writers  upon  this  subject  that  post-mortems  are 
lacking  to  support  these  claims,  and  if  the  chapter  upon  ''  Combined 
Sclerosis"  is  read,  together  with  the  chapters  upon  ^*  Lateral  and 
Amyotrophic  Ijateral  Sclerosis,"  it  will  be  seen  that  the  symptoms  of 
disease  of  the  postero-lateral  columns  of  the  cord  are  i)erfectly  well 
known  at  the  present  day,  so  that  if  any  congestion  of  them  had  been 
capable  of  causing  the  allied  characteristic  symptoms  just  described, 
it  should  have  been  demonstrated  by  at  least  one  post-mortem. 

The  truth  of  the  matter  is  that  our  knowledge  of  nervous  diseases 
has  increased  so  rapidly  within  the  last  quarter  of  a  century  as  to 
make  it  a  matter  of  little  surprise  that  the  older  authors  should  have 
attempted  to  satisfy  their  ignorant  consciences  by  dubbing  as  conges- 
tion or  hypersemia  the  many  puzzling  symptoms  which  time  has 
resolved  into  distinct  system-groups.  The  most  diiBcult  of  all 
phrases  for  the  average  scientist  is,  "  I  do  not  know."  The  disease 
must  be  labelled  at  any  cost,  and^  once  labelled,  it  takes  many  years 
to  rub  out  the  brand.  Meningitis,  general  paresis,  porencephalus, 
cerebral  and  spinal  sypliilis,  disseminated  sclerosis,  bulbar  lesions, 
poliomyelitis  anterior,  wntral  or  transverse  myelitis,  syringomyelitis, 
progressive  nins(Hilar  atrophy,  acute  asceudiug  or  Landry's  paralysis, 
locomotor  ataxia,  esj)ecially  in  its  early  stages,  many  forms  of  neu- 
ritis, fociil  diseases  of  the  brain,  lateral  sclerosis,  many  forms  of 
lithieniia  and  neurasthenia — these  are  some  of  the  many  diseases 
of  which  we  now  j>ossess  a  knowledge  at  which  the  general  prac- 
titioner of  twenty-five  years  ago  might  well  stand  appalled,  and 
which  he  may  well  be  pardoned  for  having  supposed  to  be  due  to 
someva^ue  form  of  anteraia  or  hyj)era3mia.  Indeed,  Leyden,  writinjj 
in  1875  of  essential  infantile  paralysis,  thought  it  was  caused  by  a 
peculiar  cougc^stion  of  the  cord,  while  Cornil  and  Lupine  had  demon- 
strated some  two  years  l)efore  that  the  pathological  condition  was  a 
disapiKnirance  of  the  ganglion-cells  in  the  anterior  horns  of  the 
spinal  cord,  the  autopsy  in  their  case  being  followed  by  another  one 
to  the  same  ctVect  by  (jombault  in  the  same  year  as  Leyden's  article. 

After  tills  ne<*essarily  cursory  review,  we  may  ask  ourselves.  Can 
hy})erieinia  or  an:emia  of  the  brain  and  cord  be  diagnosed?  I,  for 
my  part,  would  answer  very  positively  that  a  diagnosis  is  not  pos- 
sible l)y  means  of  the  nervous  symptoms  alone.  In  other  words, 
the  synij)tonis  as  I  have  narrated  them  above  are  not  sufficient,  indi- 
vidually or  in  a  group,  to  warrant  a  diatjjnosis  of  anaemia  or  hyper- 
leniia  of  the  brain  or  cord.  It  must  l>e  rememl)ered  that  the  brain  is 
an  ex(juisitely  and  well-ni^h  inconceivably  complex  organ,  pulsating 
and  vii^ratinu:  with  a  most  explosively  nitrogenized  molecular  life, 
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and  reacting  to  myriad  influences  in  a  kaleidoscopic  way  that  con- 
stitutes the  never-tiring  charms  of  character,  poetry,  music,  and  the 
varied  forms  of  mental  activity.  To  put  our  finger  on  a  few  slight 
changes  of  temporary  nature  that  occur  in  an  organ  like  this,  say 
that  they  are  really  due  to  hyperemia  or  anaemia,  and  exclude  all 
the  cellular  play,  all  the  reflex  modifications  from  the  other  viscera  of 
the  body,  all  the  morbific  elements  that  may  be  circulating  in  the 
blood,  all  the  factors  of  temporary  discomfort  that  are  to  be  found 
in  the  atmosphere,  in  the  food  and  clothing,  and  in  the  circumstances 
of  a  human  being's  environment— even  if  this  is  not  impossible,  it 
has  certainly  not  been  done.  If  we  have  evidence  of  some  intra- 
cranial disturbance,  such  as  those  we  have  already  detailed — headache, 
delirium,  vertigo,  tinnitus  aurium,  insomnia,  flushing  or  pallor  of  the 
face — and  with  these  we  have  some  concomitant  conditions  that 
would  make  it  reasonable  to  suppose  that  there  might  exist  a  conges- 
tion or  ansemia  of  the  brain  or  cord,  then  we  should  be  warranted  in 
r^rding  such  a  diagnosis  as  probable.  Thus,  certain  cardiac  con- 
ditions, lesions  of  the  great  vessels  of  the  chest  and  abdomen,  certain 
forms  of  hepatic  disease,  tumors  making  pressure  upon  these  great 
vessels,  a  general  ansemia,  leucocytheemia,  intense  mental  exertion,  or 
exposure  to  great  heat — these  conditions  when  associated  with  the 
above-described  general  symptoms,  would  make  it  probable  that  the 
general  symptoms  were  <Iue  to  hypersemia  or  ansemia  as  the  case 
might  be ;  but  even  then  there  might  not  be  certainty.  I  cannot 
conceive,  however,  how  we  are  to  make  a  diagnosis  of  spinal  ansemia 
or  hypersemia,  for  I  know  of  no  pathological  observations  that  would 
warrant  on  the  one  hand  the  diagnosis  by  means  of  the  vague  pains 
that  are  described  by  some  authors,  or,  on  the  other,  by  the  symp- 
toms of  the  full-fledged  diagnosis  which  others  would  have  us  place 
fiiith  in. 

THROMBOSIS  OF  THE  INTBACBANIAL  SINUSES. 

There  are  certain  peculiarities  in  the  anatomy  of  the  cerebral 
sinuses  predisposing  them  to  thrombosis,  and  these  are  their  great 
width,  the  rigidity  of  their  walls,  their  triangular  form,  their  occa- 
sional septa,  the  fact  that  they  are  not  emptied  during  inspiration, 
and,  in  the  case  of  the  longitudinal  sinus,  the  entrance  of  the  blood 
from  the  cerebral  veins  at  an  obtuse  or  right  angle,  so  that  it  is  op- 
posed to  the  current.  These  factors  all  favor  coagulation.  There 
are  two  varieties  of  thrombosis  in  these  veius,  namely,  primary  or 
marasmic,  and  secondary,  infective  or  inflammatory. 

The  marasmic  form  is  much  the  least  frequent,  and  is  generally 
found  in  the  longitudinal  sinus,  and  rarely  in  either  the  lateral  or  the 
cavernous.  It  occurs  chiefly  in  those  who  have  been  wasted  by  ex- 
hausting diseases,  and  is  most  frequent  at  the  two  extremes  of  life, 
in  the  very  young  and  the  very  old.  Exhausting  diarrhoea  is  the 
most  frequent  etiological  factor  in  children,  but  pulmonary  affections, 
both  acute  and  chronic,  not  infrequently  cause  it.  Other  supposed 
causes  in  children  are  respiratory  obstruction  with  consequent  dilata- 
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tion  of  the  right  heart,  as  from  pneumonia,  pleurisy,  and  tubercu- 
losis. It  is  most  frequent  toward  the  end  of  these  diseases  or  in  early 
convalescence.  In  adults,  it  may  be  caused  by  enteric  fever,  phthisis, 
the  puerperal  condition,  and  occasionally  by  carcinoma  in  old  people. 

Marasmic  thrombosis  is  generally  confined  to  the  longitudinal 
sinus,  but  it  may  extend  to  the  lateral,  sigmoid,  and  cavernous 
ones  and  the  jugular  vein.  The  clots  are  dense,  resilient,  stratified, 
and  do  not  adhere  to  the  walls  of  the  vein,  and  seldom  occupy  the 
whole  lumen  of  the  vessel.  Their  organization  is  strong,  and  they 
rarely  disint^rate,  although  in  some  chronic  cases  they  may  have  a 
canal  sufficient  to  permit  the  re-establishment  of  the  circulation. 
Great  congestion  of  the  meningeal  and  cerebral  vessels  speedily 
ensues,  with  oedema,  but,  of  course,  these  phenomena  depend  upon 
the  site  and  extent  of  the  clot.  For  instance,  if  this  is  contined  to 
one  sinus,  part  of  the  blood  may  still  pass  by  some  of  the  tributary 
veins.  If  the  clot,  however,  is  one  of  the  cerebral  veins,  great  oedema 
and  congestion  results,  and  the  capillaries  may  become  turgid  and 
burst,  giving  rise,  with  the  other  factors,  to  red  softening.  The 
ventricles  may  even  become  distended  with  serum,  and  sometimes 
the  retro-ocular  tissue  becomes  the  site  of  transudation,  causing  ex- 
ophthalmus.  The  parietal  and  occipital  lobes  are  most  affected  by 
secondary  softening,  whilst  the  frontal  lobes  are  least  implicated. 

The  symptoms  of  the  disease  are  oft«n  obscure,  and  wnen  present 
they  depend,  of  course,  upon  the  sinus  that  is  affected.  When  the 
longitudinal  sinus  is  impliciited  there  is  distention  of  the  frontal 
and  parietal  veins,  with  cedema,  occasional  epistaxis,  frequently 
strabismus,  tremor  of  the  lower  limbs,  contracture,  and  rigidity  of 
the  muscles  of  the  extremities  and  sometimes  also  of  those  of  the 
neck  and  back.  General  convulsions,  with  unconsciousness,  are  apt 
to  occur  in  children,  whilst  in  adults  their  place  is  taken  by  head- 
ache and  delirium.  It  is  said  that  the  convulsions  are  occasionally 
unilateral  or  even  monoplegic.  They  are  apt  to  be  intermittent  in 
character  and  o(»cur  in  paroxysms. 

The  diacjnosis  of  marasmic  thrombosis  is  not  always  an  easy 
matter.  Headaches,  the  paralysis  of  one  side  of  the  body  or  of  a 
limb,  with  delirium,  somnolence,  coma,  and  cedema  and  venous  dis- 
tention of  the  scalp  of  the  parietal  and  frontal  regions,  may  create  a 
stronjjj  suspicion  of  the  affection  in  adults  if  other  cerebral  lesions 
can  be  excludcKl.  (See  chapters  on  '^  Cerebral  Tumor,'*  "  Intracranial 
Tumor,"  ^*  Brain  Syphilis,"  '*  Hemorrhage,"  "  Embolism  and  Throm- 
bosis," and  ^'Meningitis").  In  children  the  tentative  diagnosis  may 
l)e  made  when  an  exhausting  illness  is  sac(jeeded  by  convulsions, 
cwlema,  and  venous  congestion  of  the  scalp  in  the  parietal  and  frontal 
regions,  epistaxis,  and  evidences  of  some  localized  brain  lesion. 

Secondary  infective  or  inflammatory  thrombosis  is  caused  by  path- 
ogenic micro-organisms,  and  occurs  chiefly  in  adults,  and  seldom  in 
old  }x?ople  or  children.  It  generally  affects  one  of  the  dual  sinuses, 
and  usually  that  one  which  is  nearest  to  the  seat  of  the  primary  dis- 
ease. It  is  often  associated  in  this  latter  stage  with  meningitis,  as 
well  as  with  small  cerebral  or  cerebellar  abscesses.     The  infection 
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■lay  extend  from  some  traumatic  lesion  of  the  scalp  or  cramntn ; 
mat  the  most  frequent  cause  is  niidclle-ear  disease  affecting  tfie  sig- 
■loid  sinus.     Pathological  lesions  of  the  face  and  head  may  also  give 
pise  to  it,  such  as  anthrax,  erysii>c]aSj  cellulitis  of  the  orbital  cavity, 
%lceratioB  in  the  nasal  fossa  ana  pitnitary  mucous  membranes,  peri- 
ostitis of  the  jaw  from  dental  caries,  intlammation  of  the  tonsils,  and 
Btro- pharyngeal  abscess.     The  infet^tion  may  extend  to  the  sinus  by 
[iQtiguity  of  tissue,  so  that  tlie  wall  of  the  vein  becomes  inflamed, 
ad  this  in  its  turn  sets  up  eoai^tilalion  and  adhesion  of  the  clot  to 
He  inner  coat ;  or   a  small  vein  at  the  site  of  lesion  may  Wome 
ironibotic,  and  thus  the  coagulation  with  its  attendant  phenomena 
"extend  to  the  sinus.     In  some  cases  pressure  on  the  sinus,  as  fmm  a 
tumor,  is  said  to  be  the  cause,  but  it  is  rare.     In  infective  thrombosis 
the  endothelium  of  the  vein  dcsquamat*^,  and  the  walls  become  soft, 
"jick,  and  so  altered  as  to  tear.     Hemorrhage,  singular  to  say,  is 
^vertheless  rare,  because  the  blood  eoao;ulates  simnltaneonsly  with 
be  alterations  in  the  coats  of  the  vein.     The  elot  of  infective  throm- 
sis  soon  disintegrates  and   breaks  down  into   a  greenish -brow^n 
grumous  fluid  swarming  with  bacilli.     From   this  source  infection 
_Daay  extend  in  innumerable  directions,  either  through  the  vein«  or 
irough  the  general  circulation  or  through  the  coats  of  the  vein  into 
be  neighboring  tissues.  The  bouc  near  the  sinus  may  IxitMDmedet^ply 
"  ^mented,  of  a  dark  greenish  and  brownish  hue»  and  eroded,  the 
lining  being  tliought  in  be  due  to  tlie  action  of  the  bacillus  pyocy- 
Beus  or  some  other  chromogenic  organism,  and  these  markings  on 
lie  bone  often  photograph  tlic  positiou  of  the  sinus  very  accunitely* 
fn  some  cases  a  similar  stain  may  be  left  upon  the  ccrelielluui  by  the 
lateral  and  sigmoid  sinus,  or  upon  the  bones  and  soft  tissues  by  the 
Mpternal  jugular,  posterior  condylar,  and  vertebnil    veins.     If  the 
fcfective  process  has  caused  only  a  very  limited  disintegration,  a 
Tormative  process  can  be  established  in  thew^all  of  the  vessel,  granu- 
lations springing  from   the  wall  of  the  sinus  and  the  adjacent  dura 
kater,  and  penetrating  into  the  osseous  erosion  on  the  one  side  and 
Tnto  the  lumen  of  the  ves^sel  on  the  other.     With  time,  fibrous  tissue 
will  completely  obliterate  the  sinus.     If  thegramdation-tissue  should 
be  displaced   or  <lisintegratetl,  the  infection  may   pass  through  the 
open  moutlis  of  tlie  vessels  into  the  general  vascular  system,  so  that 
cerebral  and  cerebellar  meningitis  of  the  pia  may  occur,  and  even 
pulmonary  infarctions,   <_vrebral   and   t^reliellar   abscesses   may  be 
pbrmed.     The  symptoms   of   infective   thrombosis   are   theraselvea 
Tarely  sufficient  to  base  a  diagnosis  on,  hut  this  can  usually  be  done 
when  there  has  been  a  history  of  trauma,  n^iddle- ear  trouble,  or  some 
well-marked    infective  cause    such  as  anthrax  or  facial  erysipelas. 
Severe  headache  is  an  early  and  frequent  symptom.     It  may  be  gen- 
■iral,  or  over  the  region  of  the  aflcctcd  sinus,  although  its  value  as  a 
vocalizing  symptom  is  not  always  great.    Vomiting  is  frequent.    The 
febrile  rise  is  rapid,  occasionally  to  10^3°  or  even  106^  F. ;  but  it  has 
marked  fluctuations  and  is  sometimes  very  remittent.     The  pulse  is 
email,  quick,  and  thready,  even  when  the  patient  is  deeply  narco- 
""jiEed,  as  by  chloroform  or  ether.     Rigors  are  frequent,  coming  early, 
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often  repeated,  and  in  some  eases  with  a  tendency  to  periodicity. 
They  are  succeeded  by  profuse  perspiration,  the  tongue  is  dry  and 
coated,  and  there  is  a  heavy,  peculiar  odor  from  the  mouth.  Tliere 
is  a  strong  tendency  to  diarrhoea,  although  exceptionally  ther« 
may  be  constipation.  If  the  disease  progresses,  the  symptocn* 
may  assume  the  pulmonary,  abdominal,  or  meningeal  type.  Time 
pulmonary  symptoms  are,  first,  dyspnoea,  a  localized  stitch,  ^'  pruD^^- 
juice "  expectoration,  and  coarse  rSles,  which  are  sucoeeaed  b^  J 
moist  r^les.  In  the  abdominal  type  there  are  abdominal  paic:=3, 
meteorism,  diarrhoea,  "  pea-soup  "  stools  of  an  extremely  oflfensiw-*"** 
odor,  great  prostration,  pale,  pinched  face,  oflen  a  bright  blush  cr  ^^ 
the  cheek,  occasionally  a  rather  dark  rash,  like  measles,  which  does  nc 
disappear  on  pressure  and  is  not  raised  above  the  level  of  the  skin 
but  there  are  no  rose-colored  spots,  and,  unlike  the  disturbance  ( 
the  skin  in  enteric  fever,  the  rash  is  not  elevated,  does  not  disappear 
on  pressure,  and  does  not  come  out  in  successive  groups.  The  men  j 
ingeal  symptoms  are  the  common  ones  of  meningitis  (see  Chapter  on 
"  Cerebro-spinal  Meningitis"),  namely,  vomiting,  fever,  great  excit 
meut,  hypersensitiveness,  and  agitation,  clonic  and  tonic  contractions. i 
or  paresis  of  certain  groups  of  muscles,  especially  of  the  face,  neck  :z 
ana  upper  extremities,  strabismus,  retraction  of  the  head  hackwanE:^''^ 
or  to  one  side,  and  delirium.  The  mind  is  clear,  however,  at  th^^  ^^^ 
beginning  of  the  trouble,  although  there  may  be  some  slight  irrita — -^3»- 
bility.  These  three  great  types,  pulmonary,  abdominal,  and  menin —  ^^' 
geal,  may  be  commingled.  To  them  also  may  be  added  the  sym; 
toms  of  cerebral  abscess. 

Treatment.     The  treatment  should  consist  in  the  removal  of  tfa 
cause,  if  possible,  the  remedying  of  the  meningitis  which  may  have  '■ 
ensued,  and  of  opening  the  resultant  cerebral  or  cerebellar  abscess  iC 
there  has  been  any.     The  treatment  of  the  meningitis  has  already 
been  discussed  in  the  chapter  upon  "  Cerebro-spinal  and  Suppurative 
Meningitis"  and  that  u}X)n  "  Abscess."     The  opening  of  the  sinus 
itself  and  of  the  mastoid  cells  is  a  matter  of  surgery,  for  which  re- 
course must  be  had  to  tlie  general  or  aural  surgeon. 

SUPPURATIVE  MENINOITIS. 

Cerebral  meningitis  occurs  in  the  different  forms  of  tubercular 
meningitis,  pachymeningitis,  lepto-meningitis,  cerebro-spinal  menin- 
gitis, and  hydrocephalus.  Suppurative  meningitis  is  the  only  men- 
ingitis of  which  we  have  any  practical  knowledge  besides  these. 

Etioi.O(;y.  The  best  known  causes  are  purulent  pleurisy,  ear 
disease,  nasal  disease,  cerebral  traumata,  exposure  to  cold,  insolation, 
inflation,  erysi|K*las,  carbuncle,  aud  extension  from  other  viscera. 

Ear  disease  is  probably  the  most  frequent  of  all  the  causes  of 
suppurative^  meningitis.  Between  the  ear  and  the  petrous  portion 
of  the  temporal  bone  there  are  many  intercommunications  by  means 
of  veins,  arteries,  and  connective  tissue.  The  latter  is  a  particularly 
good  avenue  for  septic  extension,  as  it  contains  large  branches  of  the 
middle  nieninireal  vein  and  artery,  passing  to  the  mucous  membrane 
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of  the  tympanum  through  the  petro-squamous  fissure.  Another  ex- 
cellent highway  for  suppurative  affections  between  the  ear  and  the 
base  of  the  cerebrum  is  tne  facial  nerve,  as  only  a  very  thin  layer  of 
bone  separates  it  from  the  tympanic  cavity,  so  that  both  the  periph- 
eral ana  central  tract  of  the  nerve  may  very  readily  be  affected. 

The  cribriform  plate  of  the  ethmoid  may  conduct  a  lesion  of  the 
nasal  bones  to  the  brain,  and  in  this  way  cases  of  meningitis  follow- 
ing pertussis  may  arise. 

Suppurative  meningitis  may  be  set  up  by  cerebral  traumata,  and 
in  so  many  instances  there  may  be  elicited  a  history  of  cerebral 
trauma  which  the  family  had  entirely  overlooked  that  I  am  inclined  to 
regard  this  as  a  much  more  freaueut  cause  than  is  usually  supposed. 

In  rare  cases  exposure  to  cold  and  insolation  have  been  known  to 
act  as  causative  agents  in  suppurative  meningitis. 

In  some  cases  erysipelas  and  carbuncle  are  known  to  have  been 
followed  by  suppurative  meningitis. 

Cases  of  suppurative  meningitis  have  been  observed  following 
olcerative  endocarditis,  septicaemia,  pysemia,  croupous  pneumonia, 
suppurative  pleurisy,  acute  articular  rheumatism,  typhus,  dysentery, 
scanatina,  and  smallpox,  as  well  as  from  suppurative  disease  of  other 
viscera  by  the  passage  of  the  infection  through  the  lymphatics  or 
bloodvessels. 

Pathological  Anatomy.  In  meningitis  resulting  from  nasal 
and  aural  disease  the  base  and  lateral  aspects  of  the  brain  are 
mainly  affected,  whilst  in  the  infectious  cases  the  vertex  is  more 
implicated.  In  the  slighter  degrees  congestion  of  the  pia  may  be 
observed,  dotted  with  purulent  matter;  but  there  is  more  or  less 
thorough  infiltration  matting  down  the  pia  to  the  cortex,  cloudy- 
yellow  or  greenish-yellow  in  color.  Underneath  this  infiltration  will 
be  found  flattened  and  ischsemic  convolutions.  Along  the  course  of 
the  bloodvessels  this  infiltration  is  most  noticeable.  It  generally 
passes  into  the  ventricles  along  the  choroid  plexus,  and  an  increased 
amount  of  cerebro-spinal  fluid  is  observed.  Atrophy  of  the  cortex 
usually  results  in  chronic  cases  by  reason  of  the  membranes  becoming 
tough  and  thick  and  adherent  to  each  other.  Micro-organisms  are 
revealed  by  the  microscope  in  these  cases,  and  further  examinations 
can  be  had  by  inoculations  with  or  without  culture.  Netter  has 
recently  made  a  collection  of  forty-five  cases  of  other  authors  and 
twenty-five  of  his  own.  In  the  latter  were  found  six  species  of 
micro-organisms — in  four,  a  streptococcus  pyogenes;  in  eighteen, 
pneumoeocci ;  in  two,  a  microbe  resembling  the  intracellular  diplo- 
coocus  of  Weichselbaum ;  in  one,  a  microbe  very  much  like  the 
pneumo-bacillus  of  Friedlfinder ;  in  one,  a  short  bacillus  of  great 
mobility  presenting  most  of  the  characteristics  of  the  typhoid  bacillus ; 
and  in  one,  certain  bacilli  that  were  very  delicate  and  flexible. 
Netter's  observations  and  those  of  the  authors  in  the  forty-five  cases 
collected  by  himself  tallied  in  the  main.  Netter  believes  that  the 
character  of  the  exudation  is  indicated  by  the  micro-organism  causing 
it.  For  instance,  the  exudation  iu  which  the  pneumoeocci  are  found 
is  greenish  and  viscous,  and,  although  the  affection  is  comparatively 


362  NER VO  US  DISEASES. 

a  benign  one,  the  meningitis  almost  always  coincides  with  ulcerative 
endocarditis.  The  exudation  was  less  adherent  and  of  a  sero-pura- 
lent  nature  in  the  cases  in  which  the  streptococcus  was  present,  but 
remarkably  thick  and  viscous  in  those  cases  containing  the  baollos 
of  Friedlander. 

Symptomatology.  Suppurative  meningitis  is  indicated  by  coma, 
fever,  delirium,  muscular  twitchings,  headache,  convulsions,  paralysU, 
and  optic  neuritis. 

Many  forms  of  cerebral  affection  are  characterized  by  the  symptarna 
of  delirium,  hebetude  or  coma,  convulsions,  and  muscular  twitching^) 
so  that  they  are  not  pathognomonic  of  this  particular  form  of  m^- 
ingitis.     The  degree  of  fever  is  usually  between  39.6°  and  40*^    <!. 
A  constant  headache,  intermitting  to  some  extent,  is  always  present. 
Paralysis  may  vary  in  its  nature  according  to  the  portion  of  *Ae 
brain  affected,  although  it  is  usually  present  in  the  form  of  her^vi- 
plegia.     Optic  neuritis  is  sometimes  seen,  when  it  is  of  considera-^k 
diagnostic  value ;  but  it  is  often  absent,  and  in  most  cases  is  :^C30t 
generally  observed  until  the  case  is  quite  advanced.     It  does  3Bnot 
indicate  the  character  of  the  lesion,  however,  but  simply  indic^u-^^s 
the  fact  that  an  intracranial  lesion  exists.     Opisthotonus  may  em^^n 
be  observed  in  some  cases,  and  retraction  of  the  head  usually  ooci^K-". 
In  some  cases  the  headache,  dizziness,  and  some  mental  confusi^c^i^) 
resulting   in   children  from  suppurative  ear-trouble,  may  last     ^or 
several  days,  and  be  entirely  relieved  by  the  discharge  of  pus  fr^om 
the  external  ear.     In  cases  of  less  degrees  of  suppurative  meis-    ^' 
gitis,  particularly  those  caused  by  ear-trouble,  the  symptoms  n^^^y 
commence  with  heaviness,  sleeplessness,  and  slight  headache,  passB^    "S 
gradually  into  the  more  pronounced  stage. 

Diagnosis.     Cerebral  symptoms  alone  cannot  be  depended  up^^^^^ 
for  diaguostic  purposes,  but  the  presence  of  those  causes  most  likely       "  ^^ 
occasion  this  typo  of  meningitis  must  also  be  taken  into  consideraticn^^* 
When  insolation  or  trauma  is  known  to  precede  symptoms  of  meuE:      ^^' 
gitis  in  a  child,  it  may  reasonably  be  supposed  that  the  meningitis-^^  ^* 
of  a  suppurative  character.     In  any  doubtful  case  a  careful  exa^    ■^^}' 
ination  should  always  \ye  made  of  the  heart,  the  lunp,  the  nosti — ^^^^\ 
and  ears,  and  it  should  be  ascertained  whether  the  child  has  recent^  ^^ 
suffered  from  pertussis,  typhus,  croupous  pneumonia,  typhoid  fev^""^. 
cerebro-spinal  meningitis,  ulcerative  endocarditis,  purulent  pleurisy  ^^^ 
pyemia,  acute  articular  rheumatism,  dysentery,  scarlatina,  or  sma  ^^  ^ 
pox. 

The  diseases  from  which  the  diagnosis  should  be  nlade  are  typho^^^^ 
fever,  tutercular  meningitis,  and  cerebro-spinal  meningitis. 

The  diagnosis  from  typhoid  fever  may  sometimes  be  extreme -^^^ 
difficult,  unless  sufficient  time  has  elapsed  to  mark  the  variations  ^j 
temperature,  or  unless  the  cutaneous  or  enteric  symptoms  manife^^  ^ 
themselves. 

The  presence  or  absence  of  tubercular  history  in  the  family  w'  "^^"^^ 
aid  in  the  differentiation  from  tubercular  meningitis.  ^^^z^ 

Cerebro-spinal  meningitis,  if  sporadic  or  epidemic,  may  be  diff^"^* 
entiated  by  this  fact  from  suppurative  meningitis. 
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■  pROOKOeiS.  In  cases  wliicli  follow  diseases  of  tlie  middle  ear  or 
of  the  nasal  cavities  the  prognosis  is  extremely  imcertaiiij  although 
many  cases  recover.  Wheti  tlie  disease  occurs  by  metastasis  from 
other  viscera,  there  is  not  only  great  danger  to  life,  hot  a  still  greater 
probability  of  cerebral  or  motor  defects  resulting.  But  the  prognosis 
IS  asually  fair  in  uncomplicated  eases. 

Treatment.  The  cause  of  suppurative  meningitis  will  very 
greatly  indicate  the  treatment.  Operative  proee<^liire  si  ion  Id  Ije  re- 
sorted to  in  cases  of  peut-up  pus  resulting  from  diseases  of  tlie  ear 
or  its  appendages.  If  caries  of  the  nasal  bone  exists,  it  should  be 
promptly  removed,  provided  it  is  of  a  nature  to  j^ermit  i-emoval ; 
but  even  in  such  a  ease  it  is  of  the  utmost  im].K)rtance  that  the  menin- 
gitis itself  should  bo  properly  treated.  Ergot  is  a  remedy  of  great 
value,  and  should  be  given  in  the  form  of  the  fluid  extract,  every 
thiw  or  lour  hours  in  doses  of  from  five  minims  to  a  dmehm,  aceoKl- 
iDg  to  the  age.  A  few  large  doses  of  quinine,  say  from  two  to  tt^n 
grains,  according  to  the  age,  will  often  prove  of  service  if  the  menin« 
gitis  is  subjected  to  treatment  at  an  early  stage.  But  its  use  after  the 
early  peri*>ds  has  not  convinced  me  of  any  further  efficacy,  except  as 
a  tonic.  Doses  of  from  one-twentieth  to  one* tenth  of  a  grain  of  the 
snlphide  of  calcium,  every  hour  for  a  day  or  two,  have  seemed  to  me 
to  be  of  considerable  benefit.  The  restlessness  incident  to  the  disease 
may*  sometimes  l>e  i-elieved  by  cold  applications  to  the  head,  or,  if 
DGoessary,  by  occasional  doses  of  the  bromides.  I  have  never  satis- 
fied myself  that  inunctions  of  mercury — usually  of  the  unguentum 
hydrargjTi — are  of  any  csjie^'ial  use,  time-h(*nored  thougli  they  are. 

•  CEEEBRO-SPmAL  lESNINGITIS. 

HnsTQRY,  Vieussens  wrote  the  first  description  of  cerebro^spinal 
Heningitis  in  1805.  Whether  it  had  occurred  previous  to  tliis  time 
B  IID known,  but  shortly  after  Vieussens*  account  epidemics  of  it 
^pre  observed  in  Euro|ji\  The  first  Amcriaui  r/ases  were  set^n  in 
IttMBachusetts  in  180*j.  Since  then  there  have  lH?en  numerous 
epidemics.  Thus,  between  1816  and  1828  there  was  an  epidemic  in 
Connecticut,  at  Middletown^and  another  at  Vesouh^,  in  France,  both 
being  liraiteil  and  l>rief.  In  1828  it  occurred  in  Ohio,  in  Trumbull 
County;  in  1830  at  Sunderland,  England^  and  in  1833  at  Naples, 
In  1837  it  spread  from  tlie  south  of  France  over  most  of  the  king- 
dom, and  continued  at  intervals  until  1849,  and  also  extended  to  the 
various  places  around  the  Mediterranean,  and  to  Denmark^  England, 
and  Irelaud*  In  1842  it  a|>peared  in  the  United  States  in  various 
places;  again  in  1813,  and  from  1843  to  1850.  Between  1850  and 
1854  there  was  no  epidemic  in  any  part  of  the  world,  but  from  1854 
to  1860  there  was  a  severe  epidemic  in  Sf.'andinavia.  Since  1860  it 
has  apptmred  in  nearly  every  civilized  country,  and  it  is  the  opinion 
of  fompeteut  observers  that  it  has  become  naturalized  in  the  cities  of 
the  Unitcxl  States,  varying  in  severity  from  time  to  time.  In  1872 
an  unusually  severe  epidemic  attacked  the  city  of  New  York,  extern!- 
iDg  even  to  the  lower  animals. 
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Etiology.     Among  the  causative  factors  of  cerebro-spinal  m^s^Ja- 
iugitis  are : 

Season; 

Anti-hygienic  conditions ; 

Contagion ; 

Depression  of  general  health  ; 

Sex; 

Age. 

The  winter  season  is  that  in  which  most  cases  are  observed.    Th^^us 
Lewis  Smith  states  that  of  166  epidemics,  all  but  50  occurred  in  tF^  A^ 
six  months  commencing  with  December;  while  Hirsch  affirms  tha^=-at 
57  epidemics  in  Central  Europe  occurred  in  winter  or  in  the  wint^^^e^ 
and  spring,  11  in  the  spring,  5  between  spring  and  autumn,  4  b^n^^sao 
in  the  autumn  and  continued  into  the  winter  or  into  the  winter  an^crzad 
the  ensuing  spring,  and  6  lasted  the  entire  year.     But  Smith  thinfe^S^^ 
that  in  New  York  City  season  appears  to  exert  little  or  no  influence  ^ce 
on  the  prevalence  of  the  disease — because,  as  he  believes,  of  the  fa^-^act 
that  New  York  tenements  are  under  better  sanitary  r^ulation  tha^^Ai^ 
the  dwellings  of  the  European  peasantry. 

It  is  certain  that  anti-hygienic  conditions  are  favorable  to  cerebrc^—JO- 
spinal  fever,  because  it  has  been  observed  most  severely  in  lar^^*^ 
numbers  of  people  crowded  together,  as  soldiers  and  tenement-booak  ^laae 
dwellers.  A  chart  prepared  by  Moreau  Morris,  of  the  New  Yor-^  ^>rt 
Health  Board,  seems  to  show  that  almost  all  the  cases  occur  in  thoc»>^""^o^ 
portions  of  the  city  where  the  sanitary  conditions  are  bad.  ^ 

Although  it  has  often  been  impossible  to  detect  the  exact  relatio^c:^^^^^ 
of  one  epidemic  to  another,  yet  there  is  excellent  proof  to  show  th^  m^^^ 
the  disease  is  slightly  contagious,  and  this  was  notably  shown  in  tluM:^  tuc 
epidemic  of  1872  in   New  York,  where  the   lower  animals  weix^^"^®^ 
affected,  and  in  1811  in  Vermont,  when  foxes  died  of  it.  ,.,_«.n^        ic 

Depression  of  the  general  health  from  overwork,  bad  air,  insuflBft^^* 
cient  food,  privations  of  soldiers,  etc.,  would  certainly  seem  to  pr^>r»^:j>^ 
dispose  to  cerebro-spinal  fever. 

There  does  not  seem  to  be  any  predisposition  of  one  sex  to  thrf^  ^^ 
disease,  except,  of  course,  that  men,  who  are  more  exposed  tha  J^^^-"^ 
women  of  the  corresponding  family,  are  more  liable  to  break  dow  "^^^^  ^^^"^ 
with  it. 

According  to  the  elaborate  statistics  of  Lewis  Smith,  three-fourtLt  J  J^*"^  ^y 
of  the  cases  have  been  under  the  age  of  ten  years,  and  the  followiuMiv  i  "^'^ 
are  the  figures  of  the  New  York  Health  Board  of  the  age  of  tlrf  :^  ^' 
patients  in  the  epidemic  of  1872  : 

Under  1  year 125 

From    1    to     '>  veiirs 896 

"        5    •♦    10      ••            204 

••      10    "    15      *•            106 

"      lo    '•    2t)      •'             54 

"      20    "    30      ••             79 

Over   30  years 71 

Total        .........    975 

Ci.iNiCAL  History.     The  onset  is  usually  sudden,  although  ii   ^^'° 
certain    rare    cases  there  may  be  prodromal   symptoms  for  a  fe*'^^*^^^ 
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hours  or  days,  such  as  chilliness,  lassitude,  anorexia,  etc.  The  onset 
is  usually  with  headache,  emesis,  and  slight  chill  or  clonic  convul- 
sions. Coma  and  delirium  usually  succeed,  or,  in  the  slight  cases, 
simple  drowsiness.  The  temperature  ranges  from  99  J°  to  101°,  and 
as  the  disease  progresses  it  may  rise  to  102°,  and  even  higher,  some 
fatal  cases  going  to  107^.  The  pulse  is  usually  quickened,  although 
it  may  sometimes  be  subnormal.  When  it  is  increased,  it  rises  to 
110,  120,  and  even  higher.  The  face  is  generally  pale,  later  on  it  is 
flushed,  and  often  the  tctohe  cSrSbraU  of  Trousseau  is  observed ;  i,  e,, 
a  congestion  of  the  skin  produced  by  running  the  finger  across  the 
forehead,  cheek,  or  ear,  lasting  for  a  short  time.  The  skin  may  also 
present  the  characteristic  appearance  called  ''goose-skin,"  due  to 
papilliform  elevations,  from  contraction  of  the  muscles  of  the  corium ; 
or  it  may  be  duskily  mottled,  or  there  may  be  numerous  minute 
extravasations,  which  are  occasionally  so  large  as  to  be  an  inch  or 
more  in  size.  In  some  epidemics  these  appearances  are  not  observed. 
Then  there  is  quite  commonly  herpes,  either  early  or  after  a  week  or 
two,  and  erjrthema  and  roseola  occasionally  occur.  The  skin  may 
either  be  dry  or  perspiring.  The  urine  is  usually  normal,  or  there 
may  be  polyuria,  and  the  urine  may  contain  a  small  amount  of  albu- 
min, or  there  may  even  be  cylindrical  casts  and  blood-corpuscles. 
There  is  occasionally  oedema  around  one  or  more  joints.  As  the 
disease  progresses  more  marked  organic  symptoms  appear.  Of 
these,  the  most  common  are  strabismus  and  alterations  in  the  pupil, 
such  as  contraction,  inequality,  feeble  response  to  light,  etc.  Inflam- 
matory changes  sometimes  occur  in  the  media  of  the  eye.  The  head- 
ache is  usually  severe,  and  attention  is  frequently  called  to  it  by  the 
patient,  who  puts  the  hand  to  the  spot  with  an  exclamation  of  pain. 
Hypersesthesia  of  the  surface  of  the  skin  is  common.  Retraction  of 
the  head  is  usually  marked,  and  there  is  frequently  also  contraction 
of  the  posterior  muscles  of  the  trunk,  abdomen,  and  lower  extremi- 
ties, so  that  opisthotonus  and  flexion  of  the  thighs  and  legs  are 
common.  These  usually  occur  about  the  fourth  or  fifth  day,  although 
they  may  supervene  as  early  as  the  second.  Paralysis  of  the  muscles 
of  the  extremities  is  also  seen,  and  sometimes  very  shortly  after  the 
onset.  This  paralysis  may  \ye  of  one  side  (hemipiegic)  or  of  both 
legs  (paraplegic),  or  even  of  individual  groups  of  muscles,  although 
this  last  is  rare.  Choreic  or  choreiform  movements  do  not  often 
occur.  The  respiration  is  usually  not  greatly  affected  so  far  as  regu- 
larity is  concerned,  although  it  may  rise  to  forty  respirations  per 
minute.  There  is  often  mild  otitis  media,  usually  not  leading  to 
impairment  of  hearing,  and  this  is  generally  bilateral.  The  dura- 
tion is  very  variable,  exceptional  cases  terminating  in  twenty-four 
hours,  others  in  a  week  or  two.  When  there  is  recovery,  however, 
it  generally  takes  place  in  three  or  four  weeks,  although  fatal  cases 
may  last  as  long. 

Pathology.  Cerebro-spinal  meningitis  is  a  constitutional  malady, 
of  which  the  meningitis  is  simply  one  of  the  local  manifestations.  It 
is  undoubtedly  due  to  a  micro-organism. 

The  meninges  are  markedly  hypertemic,  although  the  extent  of 
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this  hypersemia  varies  greatly  in  different  cases — in  some  extending 
over  most  of  the  cerebral  surface,  in  other  being  limited  to  small 
areas.  The  very  acute  fatal  cases  have  not  time  to  pass  beyond  this 
stage.  Usually,  however,  free  exudation  is  found  in  and  beneath  the 
pia  mater,  usually  either  serous,  fibrinous,  or  purulent.  Softening 
and  cerebritis  are  usually  observed. 

Prognosis.  About  50  per  cent,  of  the  cases  of  cerebro-spinal 
meningitis  are  fatal,  and  of  113  cases  which  I  have  seen,  in  30  there 
has  followed  some  irreparable  damage  to  the  nervous  parenchyma. 
Mental  impairment  is  not  nearly  so  apt  to  result  as  is  paralysis,  how- 
ever. Those  cases  in  which  the  clinical  symptoms  denote  that  the 
base  of  the  brain  is  mainly  affected  are  those  in  which  an  excellent 
prognosis  can  be  drawn,  so  far  as  regards  the  mind ;  but  even  iu 
these  the  speech-defects  and  paralysis  of  the  members  are  often  so 
great  as  to  sentence  the  patient,  especially  if  a  child,  to  such  a  life 
of  isolation  and  helplessness  as  to  make  the  outlook  very  serious. 
Nevertheless,  many  cases  do  recover  without  either  mental  or  physical 
impairment.  The  remissions  of  the  disease  are  generally  ominous. 
Unfavorable  symptoms  are — the  occurrence  beyond  thirty,  a  very 
acute  onset,  coma,  convulsions,  active  delirium,  high  temperature, 
numerous  petechial  eruptions,  and  continued  albuminuria.  Compli- 
cations in  other  organs,  either  pulmonary  or  cardiac,  are  also  of  un- 
favorable prognosis. 

Diagnosis.  The  diagnosis  of  cerebro-spinal  meningitis  should 
be  from  simple  meningitis  and  tubercular  meningitis.  In  simple 
meningitis  the  onset  is  apt  to  be  more  acute,  the  hypersesthesia  and 
retraction  of  the  head  are  less  pronounced,  and  the  presence  or 
absence  of  a  prevailing  epidemic  will  throw  great  light  upon  the 
matter.  In  tubercular  meningitis  there  is  a  prodromal  stage  of  several 
days,  and  it  may  be  preceded  by  symptoms  referable  to  tuberculosis 
elsewhere. 

Treatment.  The  patient  should,  of  couree,  be  kept  perfectly 
quiet,  the  same  attention  being  paid  to  keeping  him  sheltered  from 
disturbing  influences  as  has  been  recommended  in  the  other  forms  of 
meningitis.  Cold  cloths  should  be  placed  on  the  head,  taking  care, 
however,  not  to  have  them  icy,  or  not  to  refrigerate  the  patient  with 
them.  The  drugs  which  are  of  most  use  are  ergot,  iodide,  bromide, 
quinine,  opium,  and  chloral  hydrate.  Ergot  is,  in  my  opinion,  a  very 
valuable  drug  in  all  forms  of  meningitis,  and  I  believe  that  its  value  is 
heightened  by  the  constant  use  of  the  iodide  of  potash  and  quinine. 
The  fluid  extract  of  ergot  should  be  used,  and  it  should  be  admiu- 
isteretl  in  luilf-dra(*hin  or  drachm  doses  every  three  to  five  hours, 
according  to  the  age  of  the  patient.  If  the  disagreeable  taste  of  the 
fluid  extract  is  objecitionable,  ergotine  may  be  employed  in  doses  of 
2  to  3  grains,  every  three  to  five  hours,  as  before,  although  I  do  not 
l)elieve  that  it  is  nearly  as  eflicacious  as  the  fluid  extract.  The  iodide 
of  potash  should  be  given  in  doses  of  5  to  10  grains,  three  or  four 
times  a  day.  The  form  of  quinine  employed  should  be  the  tannate 
for  young  children  and  infants,  and  the  sulphate  for  adults,  the 
former  in  doses  of  2  or  3  grains  three  or  four  times  a  day,  and  the 
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latter  in  doses  of  2  or  3  grains  three  or  four  times  a  day.  Some 
authors  speak  well  of  opium  in  this  disease,  but  I  have  never 
been  able  to  satisfy  myself  of  its  beneficial  effects.  If  there  are 
much  restlessness  or  convulsions,  or  much  delirium,  the  bromide 
of  potash  should  be  used,  varying,  according  to  the  age  of  the  patient, 
from  5  to  20  grains,  three  or  four  times  in  the  twenty-four  hours. 
In  some  cases,  where  the  treatment  by  these  four  drugs  does  not 
seem  to  quiet  the  patient,  moderate  doses  of  opium  or  morphine 
will  be  found  useful,  preferably  tlie  sulphate  of  morphine,  hypoder- 
mically,  in  doses  of  A-  to  J  grain  once  or  twice  a  day,  or  even 
oftener.  If  in  spite  of  these  drugs  there  is  insomnia,  the  best  remedy, 
in  my  opinion,  is,  first,  urethan,  5  to  10  grains  at  bedtime,  in  solution 
in  water,  or,  if  this  does  not  answer,  sulphonal,  5  to  15  grains  at 
bedtime,  in  the  form  of  a  reliable  compressed  tablet,  which  should 
be  tested  by  the  physician  to  ascertain  that  it  is  perfectly  friable. 
Besides  all  these,  however,  the  most  careful  attention  should  be  paid 
to  the  nursing  and  to  the  diet,  which  latter  should  be  suitable  to  the 
age  of  the  patient,  and  always  be  bland  and  easily  digested. 

TUBEBOTJLAB  MENINGITIS. 

History.  Robert  Whytt,  in  1768,  first  precisely  described  tuber- 
cular meningitis  under  the  name  of  hydrops  of  the  cerebral  ventricles. 

Clinical  Symptoms.  The  pnxlromal  symptoms  are  usually 
vague.  The  children  are  prone  to  emaciate,  to  be  pallid,  peevish, 
listless,  and  lose  their  interest  in  the  thousand  and  one  things  that 
interest  children.  Sleep  may  be  interrupted,  and  the  child  may 
awake  complaining  of  headache  in  some  one  spot.  The  tongue  may 
be  coated,  the  patient  may  occasionally  vomit,  and  the  vomiting  may 
be  propulsive  or  like  a  regurgitation.  There  may  be  some  constipa- 
tion, the  urine  may  diminish,  and  there  may  be  some  slight  hyper- 
esthesia of  the  abdomen.  There  may  also  be  photophobia  or  a 
tendency  to  sleep.  Usually  these  symptoms  increase  in  intensity,  and 
the  temperature  rises  from  100J°  to  101^°.  The  pulse,  which  has 
been  slightly  irregular,  becomes  much  more  so.  These  prodromal 
symptoms  may  last  one  or  several  weeks.  Then  more  pronounced 
symptoms  appear.  Respiration  becomes  interrupted,  and  the  patient 
sighs  deeply  and  long ;  the  abdomen  is  retracted  ;  the  eyes  half  close, 
giving  the  peculiar  aspect  that  is  often  seen  in  dying  people,  and  the 
eyeballs  may  move  slowly  in  a  lateral  direction.  One  or  both  pupils 
dilate.  There  are  sudden  flushes  of  the  face  in  limited  areas,  and  the 
skin  generally  presents  a  red  mark  when  the  finger  is  pressed  over  it 
or  when  it  is  pressed  upon  the  pillow,  and  friction  causes  a  blush 
corresponding  to  the  area  rubbed  (the  so-called  Trousseau's  mark). 
Then  there  may  suddenly  break  upon  the  scene  more  marked  evi- 
dences of  organic  implication,  such  as  slight  twitchings  around  the 
mouth  and  eyelids,  or  a  convulsion,  usually  generalized,  followed  by 
ptosis,  amaurosis,  strabismus,  or  paralysis  of  the  face  or  extremities, 
usually  unilateral.  In  some  rare  cases  the  paralysis  may  affect  one 
extremity  alone.    The  temperature  now  rises  to  102^,  103° 
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the  head  becomes  retracted,  there  is  general  perspiration,  the  pulse 
increases  in  frequency,  and  so  the  symptoms  may  increase  until  death, 
after  a  period  of  three  or  four  weeks.  Death  is  usually  preceded  by 
Cheyne-Stokes  respiration. 

lu  some  children  the  symptoms  may  be  much  milder,  and  convul- 
sions may  not  be  observed  until  a  tiew  days  before  death.  In  this  form 
vomiting,  headache,  delirium,  convulsion,  are  very  marked,  and  it  is 
said  that  a  tumid  abdomen  may  be  present  instead  of  a  retracted  one, 
and  the  onset  may  be  very  sudden.  In  other  children  there  may  be 
so  much  somnolence  from  the  start  as  to  render  the  diagnosis  very 
difficult.  Occasionally  there  is  a  hypersemia  of  the  retina  or  tubercles 
of  the  choroid. 

Etiology.  The  etiological  factors  of  tubercular  meningitis  are 
heredity,  age,  and  erythema  nodosum. 

A  child  coming  of  tuberculous  parents  is  much  more  likely  to 
have  tubercular  meningitis  than  one  of  healthy  parentage,  and  yet 
tubercular  meningitis  cannot  be  said  to  be  hereditary. 

Most  cases  are  observed  between  the  second  and  seventh  year. 

A  number  of  cases  connected  with  erythyma  nodosum  have  been 
reported. 

Pathology.  In  tubercular  meningitis  the  base  of  the  brain  is 
especially  prone  to  be  affected,  and  that  portion  of  the  base  in  which 
lie  the  olfactory,  optic,  and  third  nerves,  and  the  cnira  cerebri.  (See 
Fig.  36.)  Changes  may  be  found  wherever  the  pia  mater  extends  over 
the  surface  of  the  brain  and  into  the  ventricles  The  pia  at  the  base, 
extending  over  the  quadrangle  that  has  just  l)een  described,  is  suc- 
culent, and  looks  like  wet  blotting-paper,  very  much  as  it  does  in 
syphilitic  meningitis.  Over  the  rest  of  the  base  of  the  brain  and 
over  the  vertex  where  the  pia  is  more  closely  approximated  to  the 
cerebrum,  this  membrane  is  opaque  and  thickened,  but  it  cannot 
usually  be  detached  easily,  and  it  has  the  same  characteristics  in  the 
choroid  plexuses  of  the  ventricles.  There  is  usually  exudation  of  a 
serous  or  purulent  or  gelatinous  character.  The  ventricles  will  usually 
be  found  to  contain  an  abnormal  amount  of  fluid,  which  may  be  clear 
or  turbid  ;  and  when  this  fluid  i.s  excessive  the  ventricles  are  enlarged, 
and  the  basal  ganglia,  the  fornix,  and  the  corpus  callosum  may  be  soft- 
ened. Tubercles  are  usually  observed,  either  strewn  around  the  ves- 
sels, or  beaded  through  the  pia  like  little  grains  of  rice,  or  isolated  so 
as  to  form  genuine  tumors,  which  are  usually,  however,  of  small  size. 
The  cranial  nerves  are  implicated  to  a  varying  degree  in  the  tuber- 
culous and  meningitic  infiltration.  A  section  of  the  pia  mater  and 
the  subjacent  cerebral  tissue,  made  after  hardening  in  alcohol  and 
colored  by  Ehrliclfs  method,  will  show  marked  changes.  The  pia 
mater  will  be  thickened,  often  extending  like  a  wedge  into  the  cere- 
bral substance.  There  is  often  thrombosis  of  the  arterioles  and  of 
the  venules  of  the  pia,  obliterating  the  lumen.  The  walls  of  these 
vessels  are  thickened,  often  hyaline,  surrounded  by  connective  tissue 
and  infiltrated  with  small  round  cells  with  distinct  nuclei.  Further 
away  from  the  vessels  areas  of  reticulated  tissue  will  frequently  be 
observed.    Many  bacilli  and  granulations  will  be  found.    Giant-cells 
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are  sometimes,  thoueh  rarely,  seen  in  the  internal  wall  of  the  vessel 
and  in  the  surrounding  cerebral  tissue,  and  the  tuberculous  bacilli  are 
strewn  throughout  the  vascular  walls.  The  perivascular  sheath  is 
often  dilated  and  filled  with  lymphatic  cells. 

The  discovery  of  the  bacterium  of  tuberculosis  was  made  by  Robert 
Koch.  He  first  found  in  the  sputa  of  tuberculosis,  in  sections  of  miliary 
tubercles,  and  in  tuberculous  lesions  in  many  organs,  certain  fine  and 
elongated  bacilli  which  colored  in  a  peculiar  manner.  He  discovered 
that  they  were  especially  frequent  in  the  giant  cells.  Koch's  obser- 
vations have  been  confirmed  by  Balmer,  Frenzel,  Lichtheim,  Gibbes, 
Chamley,  Smith,  Ransom,  Heron,  Prudden,  Shakespeare,  Ernst,  and 
many  others.  Although  Koch's  observations  have  been  attacked  by 
certain  experimenters,  notably  by  Spina,  of  Vienna,  yet  they  have 
met  with  general  acceptation.  In  tuberculous  meningitis,  however, 
other  bacteria  have  been  found  than  those  of  Koch.  In  twelve  cases 
examined  by  Babes,  in  seven  there  were  found  different  microbes, 
and  this  variety  explained,  in  his  opinion,  the  acuteness  and  the 
purulent  nature  of  some  cases.  In  all  these  cases  there  were  also 
tuberculous  lesions  of  the  mediastinal  ganglia,  and  often  pulmonary 
lesions  of  the  same  nature.  In  two  cases  there  was  a  lanceolated 
microbe ;  in  a  third  there  was  the  ordinary  streptococcus  of  pus ;  in 
the  fourth  there  was  the  staphylococcus  aureus ;  in  the  fifth  there  was 
also  the  streptococcus  of  pus,  and  in  the  two  remaining  cases  there 
were  peculiar  pathogenic  bacilli.  In  one  of  these  cases  there  was  a 
fine  bacillus  very  closely  resembling  that  of  tuberculosis,  and  inocu- 
lation of  it  by  trephining  into  the  meninges  of  the  rabbit  produced 
acute  meningitis  and  death  in  two  days.  In  another  the  microbe 
resembled  that  of  Friedlander,  and  inoculation  of  it  also  produced  a 
meningitis  in  the  rabbit.  In  another  case  there  was  a  tetrahedric 
microbe  in  the  pus,  or  arranged  in  groups  like  the  staphylococci. 
Inoculation  of  this  was  n^ative.  In  still  another  case  tnere  was  a 
peculiar  microbe  which  developed  an  unusual  colony  in  agar-agar. 
In  other  cases,  however,  that  were  examined  by  Babes,  no  microbe 
was  found  except  that  described  by  Koch.  In  two  cases  of  menin- 
gitis caused  by  purulent  otitis  Babes  has  also  found  a  few  tubercular 
bacilli. 

Prognosis.  The  prognosis  of  tubercular  meningitis  is  very  un- 
favorable, and  cases  rarely  recover,  if  ever.  I  myself  have  never 
seen  a  case  of  recovery,  but  a  few  have  been  reported  by  different 
writers,  such  as  Hahn  and  Abraham  Jacobi,  the  latter  of  whom 
claims  that  he  has  seen  two  cases. 

DiAGNOSLS.  The  diagnosis  of  tubercular  meningitis  may  be  readily 
made  when  the  symptoms  of  a  tubercular  meningitis  supervene  u|>on 
tubercular  lesions  that  have  previously  existed  in  other  organs.  When 
however,  there  is  no  history  of  tuberculosis  personally  in  the  indi- 
vidual, and  when  the  hereditary  history  is  not  pronounced,  the  diag- 
nosis between  tubercular  and  simple  meningitis  may  l)ecome  very 
difficult.  The  prodromal  symptoms  of  gradual  change,  to  which  are 
superadded  symptoms  of  organic  affection  of  the  cerebrum  in  the  way 
of  convulsions,  paralysis  of  cranial  nerves  or  extremities,  the  tera- 
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perature  rising  to  101^  and  above,  the  retraction  of  the  neck,  the 
half-open  eyes,  the  delirium,  the  somnolency — all  these  make  a  pic- 
ture of  an  intracranial  affection  that  can  be  diagnosed  as  tubercular 
meningitis  when  other  lesions  capable  of  causing  similar  symptoms 
are  excluded.     These  other  lesions  are : 

Simple  meningitis; 

Syphilitic  meningitis ; 

Cerebro-spinal  meningitis ; 

Tumor ; 

Typhoid ; 

Trauma ; 

Ear  disease ; 

Uraemia ; 

The  hydrocephaloid  state; 

Mental  disturbances  from  pulmonary  lesions. 
In  simple  meningitis  the  onset  is  more  sudden,  and  the  prodromal 
symptoms  will  be  wanting.     The  temperature  is  higher,  the  disease 
runs  its  course  more  quickly,  and  there  will  be  no  history  of  tuber- 
culous infection  or  predisposition. 

Syphilitic  meningitis  occurring  in  an  adult  will  be  accompanied 
by  symptoms  of  intracranial  syphilis,  and  in  the  child  with  syphilitic 
heredity  by  such  well  known  signs  as  the  characteristic  rash,  chronic 
snuffling,  usually  b^inning  soon  after  birth,  collapse  of  the  bridge 
of  the  nose,  early  enlargement  of  the  spleen,  and  rapid  improvement 
with  mercury. 

Cercbro-.spinal  meningitis  occurring  as  an  epidemic  is,  of  course, 
easily  diagnosed.  When  it  occurs  endemically  or  solitarily,  the  pro- 
dromal symptoms  are  short,  the  characteristic  eruption  may  be 
present,  and  the  vasomotor  disturbances  evidenced  by  pressure  upon 
the  skin  occur  earlier. 

Intracranial  tumor  in  an  adult  or  a  child  will  be  much  more 
proloDged,  have  more  localized  symptoms,  and  will  not  have  any 
tem  perat  u  re- rise. 

Typhoid  fever,  when  typical,  may  l>e  distinguished  by  the  tempera- 
ture-curve, but  when  non-typical  the  diagnosis  in  the  first  week  or 
two  will  frequently  be  absolutely  impossible. 

Trauma  may  set  up  a  meningitis  or  a  hemorrhage  succeeded  by  a 
meningitis,  and  from  this  the  diagnosis  can  be  made  easily  enough  if 
the  trauma  is  known ;  or  if  not,  the  onset  of  the  symptoms  will 
be  (juicker  and  the  general  history  will  be  more  that  of  a  simple 
meningitis. 

In  every  (^ise  of  meningitis  in  which  the  cause  is  not  clear,  the  ear 
should  he  carefully  examined,  and  any  purulent  trouble  found  there 
may  aid  in  making  the  diagnosis  plain. 

Uraemia  can  be  diagnosed  by  careful  examination  of  the  urine, 
and  in  the  later  stages  by  a  lack  of  the  organic  symptoms  present  in 
a  meningitis. 

The  hydrocephaloid  state  may  present  so  many  of  the  symptoms 
of  a  meningitis  that  for  a  time  the  diagnosis  may  be  in  doubt,  but 
the   history  of  some  acute  disease,  especially  some  gastro-enteric 
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trouble,  having  preceded  the  brain-symptoms,  will  soon  make  the 
nature  of  the  case  evident. 

It  should  always  be  borne  in  mind  that  an  acute  pulmonary  lesion, 
especially  in  a  child,  may  give  rise  to  mental  symptoms  that  may 
simulate  a  meningitis,  but  auscultation  and  percussion  of  the  lungs 
will  dear  up  the  diagnosis. 

Treatment.  Although  there  is  a  doubt  that  has  already  been 
stated  whether  treatment  is  of  much  avail  in  tubercular  meningitis, 
yet  the  very  existence  of  a  doubt  renders  it  our  duty  to  treat  care- 
fully and  intelligently.  The  patient  should  be  put  absolutely  at 
rest  and  screened  from  any  disturbance  that  may  impinge  upon  any 
of  the  peripheral  nerves  or  the  cerebrum.  The  room  should  be 
darkened,  a  careful  and  tactful  attendant  should  take  charge  of  the 
case,  and  medicines  and  food  should  be  administered  with  clock-work 
regularity,  for  in  dealing  with  a  fatal  disease  every  attention  should 
be  paid  to  the  most  minute  details.  The  medicines  administered 
should  be  the  bromides,  the  iodide  of  potash,  quinine,  and  opium. 
The  best  bromides  are  either  the  bromide  of  potash  or  the  bromide 
of  soda,  and  there  is  usually  no  choice  between  them,  although  in 
some  exceptional  cases  the  bromide  of  soda  will  agree  best  with  the 
stomach.  The  bromide  of  potash  should  be  administered  in  doses 
that  should  vary  with  the  age  and  the  amount  of  convulsive  dis- 
turbance. In  children  5  to  10  grains  three  or  four  times  a  day,  are 
usually  sufficient.  In  adults  15  to  20  grains  three  or  four  times  a 
day  should  be  used.  In  case  of  convulsions  these  doses  should  be 
increased  according  to  the  judgment  of  the  physician.  The  iodide 
of  potash  should  be  administered  in  doses  varying  from  5  grains 
three  times  a  day  in  children,  and  10  grains  three  times  a  day  in 
adults,  to  double  or  treble  these  amounts ;  and  it  should  be  given 
in  a  wineglass,  or,  better  still,  a  tumbler,  of  water,  or  perhaps  even 
in  a  glass  of  Vichy  in  cases  where  the  stomach  is  irritable.  Quinine 
should  be  given  in  the  form  of  the  tannate  three  or  four  times  a  day 
in  children,  and  in  the  form  of  the  sulphate  three  or  four  times  a 
day  in  adults.  The  tannate  can  be  best  administered  in  the  form  ot 
chocolates,  which  are  made  up  nowadays  by  most  of  the  manufac- 
turing chemists ;  and  the  sulphate  may  be  given  in  the  form  of  a 
capsule  or  the  tablet  triturates,  and  never  in  solution  with  an  acid. 
I  am  aware  that  there  is  considerable  skepticism  as  to  the  value  of 
quinine  in  any  form  of  meningitis,  and  yet  I  am  firmly  of  the 
impression  that  the  strength  of  the  patient  holds  out  better  when 
<]uinine  is  administered.  Opium  is  a  very  valuable  agent  in  calming 
the  excitability  of  the  cerebrum.  In  children  it  may  be  used  in  the 
form  of  5  drops  of  laudanum  once,  twice,  or  thrice  daily,  as  the 
physician  may  judge  best;  in  adults,  hypodermics  of  the  sulphate  ot 
morphine,  ^  grain,  of  the  aqueous  extract  of  opium  ^  grain,  may  be 
used  either  by  the  mouth  or  hypodermically  (mce,  twice,  or  thrice 
daily,  as  may  be  indicated.  In  some  eases  moderately  cold  applica- 
tions seem  to  give  the  patient  great  comfort,  whilst  in  others  they 
irritate,  and  they  should  therefore  be  used  or  not,  as  may  be  deemed 
best ;  but  I  disapprove  entirely  of  the  practice  of  putting  ice-bags 
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or  ice-cold  compresses  upon  the  patient's  head,  for  fairly  cold  appli- 
cations will  answer  every  purpose  of  contracting  the  arterioles,  whilst 
ice  applications  may  dangerously  lower  the  bodily  temperature,  and 
thereby  seriously  decrease  the  general  strength.  If  there  be  per- 
sistent vomiting,  the  subnitrate  of  bismuth,  5  to  10  grains,  with  ^ 
or  ^  grain  of  codeia,  will  be  found  of  the  most  use ;  or  a  mustard- 
plaster  applied  over  the  epigastrium  from  time  to  time,  or  pills  of 
ice  or  opiates.  In  case  of  cardiac  weakness  this  should  be  met  by  a 
cardiac  stimulant,  such  as  digitalis,  camphor,  and  strophanthus. 
Great  attention  should  be  paid  to  the  food,  and  this  should  be  of  the 
blandest  and  most  nourishing  character  and  suited  to  the  age  of  the 
patient.  If  there  is  persistent  vomiting  to  such  an  extent  as  to 
interfere  witli  alimentation,  injections  should  be  used. 


CEREBRAL  ABSCESS. 

Definition.  Cerebral  abscess  results  from  suppurative  enceph- 
alitis. 

Etiology.  Abscesses  are  caused  by  traumata,  caries  of  the 
cranial  bones,  nasal  disease,  intracranial  tumors,  and  occur  at  times 
without  any  assignable  cause. 

Although  marked  symptoms  may  not  supervene  immediately  upon 
a  trauma,  abscess  may  follow  after  a  lapse  of  quite  a  period  of  seem- 
ing immunity. 

Abscess  may  result  from  caries  of  the  cranial  bones,  notably  that 
of  the  petrous  portion  of  the  temporal  bone,  more  particularly  when 
it  is  conjoined  with  ear  disease. 

Nasal  polypi  and  caries  may  cause  abscess,  the  former  sometimes 
causing  disease  of  the  frontal  lobe  by  penetrating  the  cranial  cavity. 

When  abscess  is  caused  by  intracranial  tumors  the  latter  are 
always  in  close  proximity  to  the  former. 

Purulent  lesions  of  otluT  organs  sometimes  coexist  with  cerebral 
abscess,  among  which  may  l)e  mentioned  ulcerative  endocarditis,  pul- 
monary gangrene,  bronchitis,  empyeuia,  puerperal  fever,  typhus,  var- 
iola, scarlatiua,  and  measles. 

Symptomatology.  Only  vague  symptoms  manifest  themselves 
at  fii-st.  Tlie  child  may  show  a  decidecl  malaise,  complaining  and 
l)ein<x  i)cevi8h,  or  marked  headache  may  occur.  Delirium  usually 
succeeds  these  va^ue  symptoms,  or  they  may  give  place  to  hebetude 
and  eonia.  The  temperature  does  not  usually  range  high,  seldom 
going  above  101°,  and  sometimes  dropping  to  99°.  Convulsions 
occur  in  most  cases.  Vertigo  and  headache  are  usually  present. 
All  these  symptoms  culminate  finally  in  paralysis,  hebetude,  and 
coma.  To  sum  up,  the  symptoms  progress  steadily  and  slowly,  and 
the  individual  manifestations  will  vary  according  to  the  location  of 
the  intracranial  lesion. 

Pathology.  A  localized  encephalitis  tending  to  the  formation 
of  pus  is  the  direct  (rausc  of  cerebral  abscess.  A  limiting  membrane 
may  or   may  not  surround  it.     Secondary  changes  may,  of  course, 
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take  place  in  the  contiguous  cerebral  tissue.  Except  in  the  pyaemic 
cases,  abscess  is  generally  single. 

Diagnosis.  The  gradual  onset  and  variability  of  the  symptoms, 
when  conjoined  with  nasal  or  aural  disease,  should  create  a  suspicion 
of  cerebral  abscess,  or  when  such  symptoms  occur  as  a  sequel  to  some 
one  of  the  suppurative  or  infectious  diseases  of  which  a  history  is 
obtained,  it  should  be  differentiated  from  cerebral  tumor  or  menin- 
gitis. 

Tubercular  meningitis  is  a  chronic  affection,  either  resulting  from 
an  existing  tuberculosis  or  from  hereditary  predisposition.  Cerebral 
abscess  has  a  slow  and  insidious  onset  which  distinguishes  it  from 
cerebro-spinal  meningitis,  and  in  the  latter  the  retraction  of  head  and 
abdomen,  and  the  sporadic  or  epidemic  presence  of  the  disease,  differ- 
entiate it  from  the  former.  As  cerebral  abscess  and  suppurative  men- 
ingitis are  often  coexistent  and  proceeding  from  the  same  cause,  it  is 
not  always  possible  to  make  the  diagnosis. 

Cerebral  tumor  is  usually  much  more  chronic  than  cerebral  abscess, 
and  optic  neuritis  is  occasionally  seen  in  it,  never  in  cerebral  abscess. 

It  will  sometimes  be  possible  to  make  use  of  the  cerebral  ther- 
mometer, to  which  I  directed  attention  about  twenty  years  ago.  But 
it  must  be  remembered  that  the  slight  changes  of  import  in  rectal 
and  axillary  thermometers  are  useless  in  cerebral  thermometry,  as 
here  from  three  to  five  degrees  are  necessary  to  indicate  anything 
abnormal.     (See  page  174.) 

Prognosis,  Cerebral  abscess  is  of  very  grave  prognosis.  The 
tendency  to  recovery  idiopathically  is  so  slight  that  an  operation 
should  never  be  delayed  on  account  of  this  probability. 

Treatment.  When  cerebral  abscess  is  positively  diagnosed  an 
operation  should  at  once  be  resorted  to.  Reference  is  made  else- 
where in  this  work  to  anatomical  data  that  may  be  used  in  local- 
izing it.  ( Vide  "  Cranial  Topography,"  page  97.)  I  have  diagnosed 
two  cases  of  cerebral  abscess  in  the  centrum  ovale,  in  spite  of  the 
prevailing  opinion  that  localizing  symptoms  alone  can  he  depended 
upon  for  this  purpose,  and  Von  Bergniann  has  located  one  in  the 
temporal  lobe.  The  pain  which  follows  percussion  upon  the  skull 
may  sometimes  localize  an  abscess,  but  unless  this  symptom  coincided 
with  others  of  localizing  value,  I  must  confess  that  I  should  hesi- 
tate to  follow  this  indication.  I  have,  however,  known  these  symp- 
toms to  conjoin  in  several  instances.  The  localizing  process  will  be 
materially  assisted  by  the  use  of  my  cerebral  thermometers.  Every 
case  of  cerebral  abscess  should  be  operated  upon,  as  great  relief  has 
often  been  the  result  of  surgical  interference.  Von  Bergmann  reports 
a  case  where  the  patient  had  suffered  from  a  purulent  discharge  from 
the  right  ear  for  fifteen  years,  caused  by  a  cerebral  abscess,  which  was 
cured  by  an  operation. 

SYPHILIS  OF  THE  NERVOUS  SYSTEM. 

History.  Syphilis  seems  to  have  been  known  first  to  the  Euro- 
pean world  about  the  end  of  the  fifteenth  century,  and  the  earliest 
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writer  upon  its  connectioQ  with  the  nervous  system  is  said  to  have 
been  Leo  Nicenus.     Ulrich  von  Hutten  first  observed  the  relation 
between  syphilis^  apoplexy,  and  paralysis.     Massar  first  called  atten- 
tion to  syphilitic  neuralgias,  although  Paracelsus  had  previously  de- 
scribed syphilitic  phthisis,  diarrhoea,  and  hydrocephalus.     Astruc,in 
1740,  spoke  of  syphilis  as  a  probable  cause  of  circulatory  disturb- 
ances in  the  cranium.  Van  Swieten,  Carrerfe,  and  Swediaur  attributed 
many  chronic  diseases  to  syphilis;  but,  singular  to  say,  so  keen- 
sighted   an  observer  as  Huuter  positively  stated  that  no  brain  or 
other  viscus  diseased  by  syphilis  had  ever  been  seen.     This  was  in 
1787.     The  enormous  influence  of  Hunter's  dictum  paralyzed  obeer- 
vations  of  this  kind  for  some  time,  and  the  discovery  by  Morgagni, 
in  1779,  of  gummatous  tumors  of  the  cortex  was  entirely  overlooked, 
and  it  was  not  until  the  time  of  the  great  Virchow  that  men  uncov- 
ered their  eyes  and  recognized  the  import  of  that  which  lay  before 
them.     In  1854  Gildemeester  and  Hoyack  ])ublished  a  description 
of  occlusion  of  the  right  Sylvian  artery  by  a  neighboring  syphilitic 
formation.     Then  began  a  great  strife  between  Robin  and  Wagner 
on  the  one  hand,  and  Virchow  on  the  other,  as  to  whether  these  new 
formations  were  specific  pathological  products  or  whether  they  were 
new  formations  of  granular  tissue,  Virchow  maintaining  the  latter 
position.     The  solution  of  this  question  was  due  to  the  observations 
of  a  Dane,  Steenberg,  in  1860.     Still  the  subject  did  not  attract  the 
attention  that  it  deserved  and  that  it  has  since  obtained,  although 
confirmations  of  Steen berg's  statements  were  contributed  by  Gries- 
inger,  Passavant,  Wilkes,  Weber,  and  Wagner.     The  great  work  of 
Heubner,  in  1874,  however,  conclusively  confirmed  Steenberg:,  and 
settled  the  matter  beyond  the  shadow  of  a  doubt,  and  especially  did 
the  former  do  this  by  his  minute  description  of  the  peculiar  syphilitic 
diseases  of  the  intracranial  arteries.     Since  that  time  the  literature 
has   become  so  enormous  that,  in  a  monograph  written  some  five 
years  ago,  I  was  able  to.  count  up  five  hundred  difterent  articles  on 
the  subject  in  the  preceding  thirty  yc^rs ;  and  this,  as  I  stated,  was 
one-twentieth  of  the  whole  Sanskirt  literature,  or  of  the  combined 
classical  literature  of  Italy  and  Greece.     It  must  suffice  here  to  say 
that,  salient  among  the  salient,  are  Koster,  Friedliinder,  Chvostek, 
Eichhorst,  Greiff,  Leydcn,  Yvaren,  Gros  and  Lancereaux,  Charcot, 
Hughlings-Jaekson,   Taylor,    Moxon,    Clifford    Albutt,    Fournier, 
Morel-Lavall6e,  Beli5res,  and  finally,  in  1887,  appeared  the  complete 
and  decisive  work  of  Rumpf 

Etiology.  Syphilis  of  the  nervous  system  usually  occurs  in  the 
secondary  and  tertiary  stage.  Thus,  of  150  cases  of  my  own  87  have 
belonged  to  the  tertiary  stage,  whilst  41  have  occurred  in  the  second- 
ary and  22  in  the  primary  stages.  It  will  thus  be  seen  that,  contrary 
to  the  affirmations  of  those  who  have  limited  their  observation  of 
syphilis  to  the  skin  and  mucous  membranes,  the  nervous  system  may 
be  affected  at  any  time.  Indeed,  the  great  French  syphilographer, 
Fournier,  goes  so  far  as  to  say  that  syphilis  manifastiug  itself  promi- 
nently in  the  cutaneous  organs  and  mucous  membranes  is  of  the 
benign  form,  and  is  not  so  likely  afterward  to  affect  the  nervous 


^^^HKlteii  s;('phiIiB  in  which  there  have  been  3^*auty  cutaneous  maoi 
^VHBtimi;  aud  this  view  is  eofitirLued  by  my  own  observations  as  I 
have  just  stated  them.     Syphih's  may  he  comuiotiimted  in  various 

■  ways.  Thas,  a  chancre  may  be  acquired  iifi  the  ordinary  fashion,  or 
through  the  biiocal  membrane,  through  examinations  by  a  phjsi- 
ciao,  or  through  a  surgical  operation,  and  it  is  even  a  question  as  to 
wliether  it  cannot  be  acquired  through  articles  of  dothing,  whilst 

(heredity  is  an  occasional  cause.  Physiciiius  should  bear  all  these 
sources  of  infeilion  well  in  mind»  and  should  emancipate  theuiselves 
from  the  traditional  idea  that  it  can  only  be  acqiiirtsi  in  the  usual 
way.  I  have  known  several  physicians  who  have  intecteil  them- 
selves through  examinations  of  patients  or  through  surgical  openi* 
tioos ;  and  I  also  know  of  numerous  easels  in  which  tlie  wife  has  been 
innocently  infected  through  the  husband.  For  ail  these  j^asons,  it 
is  evident  that  we  cannot  exelude  syfJiilis  because  of  a  lack  of  a 
clear  history  of  infection  or  because  of  a  lack  of  the  usual  typieal 
outaneous  manifestations. 

In  150  cases  of  my  own  the  average  age  was  thirty-five^  the  maxi- 
mum being  fifty-two  years  and  the  miuinium  eighteen ;  135  were 
males  and  15  females. 

Pathol*:>gy,  Syphilis  of  the  nervous  system  may  atlect  any  por- 
tion of  it — intracranial  contents,  spinal  cord,  ixTipheral  nerves,  and 
the  membranes  and  bony  structures  surrounding  the  spinal  cord  and 
intracranial  contents,  as  well  as  the  arteries  and  eapillaries  within 
them.     The  arterial  lesions  were  first  describeil   in  1874  by  Heub- 

Iner,  of  Leipsic,  whose  observations  have  given  rise  to  further  and 
even  contradictory  investigatious  by  Koster,  Frie<llander|  Banra- 
garten^  Rumpf,  and  many  others.  Ueubner  advanced  the  view  that 
in  syphilitic  vessels  the  endarteritis  was  peculiar  iu  its  place  of 
origin,  which  was  in  the  vessel-less  tisane  that  lies  between  the  fenes- 
trated membrane  and  the  endothelium,  which  two  structures  are 
normally  so  closely  approximated  that  no  intervening  tissue  can  be 
seen  microscopically.  In  syphilitic  endarteritis,  however,  Heubner 
maintains,  they  ai"c  widely  separated  by  a  new  cellular  formation 
which  consist*^  of  a  proliferation  of  endothelial  cells^  to  which,  after 
a  certain  time,  there  are  added  numliers  of  pe<'uliar  round  (vlls,  of 
which  we  shall  have  more  to  say  later.  Heubner  very  minutely 
and  carefully  describes  the  differences  in  size  of  the  endotlielial  cells 
10  health  and  disease,  as  well  as  how  to  obtain  an  endothelium  that 

I  has  not  been  produced  l>y  the  ordinary  act  of  cutting  the  vessel,  and 
it  it  difficult  tor  anyone  who  reads  his  painstaking  br(jchure  to  refuse 
cre<lence  to  his  plea  for  this  peculiar  anatomical  site  of  syphilitic 
endarteritis ;  nor  is  it  easy  to  resist  the  wish  that  it  were  true,  as  it 
would  constitute  so  valuable  a  guide  in  dubious  cases ;  but  in  the 
eighteen  years  that  have  elapsed  since  Heubner  first  made  his  views 
pu  bl  ic  no  one  has  f u  1 1  y  con  ^i  r med  h  i  ni .  K  bste  r ,  F  r  ied  I  ii  u  de  r ,  Ba  u  m- 
garten,  Hul>er,  Sehottelius,  Marchand,  and  Rumpf  deny  that  the 
endarteritic  process  starts  in  the  vessel-less  structure  between  the 
fenestrated  membrane  and  the  endothelium,  or  that  it  consists  at 
first  of  an  endothelial  proliferation,  maintaining,  on  the  contrary, 
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that  this  endarteritis  is  due  to  the  outpouring  of  round  oells  from  the 
minute  nutritive  vessels  of  the  vessels  themselves — ^from  the  vasa 
t;a/»orum— contained  in  the  outer  coats,  and  that  the  endothelial  pro- 
liferation is  only  a  part  of  the  general  cellular  disturbance  that  takes 
place  in  consequence  of  this  outpouring  of  round  cells. 

The  question  needs  further  investigation.  But,  however  it  may 
be  decided,  there  is  no  diversity  of  opinion  as  to  the  results  which 
follow  the  endarteritis.  The  vessels  may  become  narrowed  in  their 
lumen  by  the  thickening  inward  of  the  fenestrated  membrane  and  the 
intima.  They  may  l)e  entirely  occluded  from  the  same  cause.  The 
inner  surface  of  the  intima  may  become  roughened  or  altered  in  its 
chemical  constitution,  and  a  thrombus  may  form,  which,  in  its  turn, 
may  give  rise  to  an  embolus.  It  may  even  happen,  though  rarely, 
that  minute  aneurisms  may  be  formed  from  the  wasting  of  the  mus- 
cular coat  of  the  vessel,  and  occasionally  there  may  be  a  hemorrhage. 
In  other  words,  the  syphilitic  infiltration  may  set  up  an  endarteritis, 
which  usually  leads  to  a  narrowing  of  the  canal  of  the  vessels  or  to 
an  occlusion  of  it,  but  it  may  occasionally  induce  thrombi,  emboli, 
aneurism,  and  hemorrhages.  Around  the  vessels  will  be  found  a 
number  of  cells  reaching  out  into  the  tissue  for  a  considerable  dis- 
tance, tapering  off  into  tne  normal  tissue  and  becoming  scantier  and 
scantier  as  the  normal  tissue  predominates.  The  tissue  in  which  these 
cells  lie  is  finely  granular,  and  is  traversed  by  bands  of  connective 
tissue.  This  tissue  is  evidently  the  product  of  the  cellular  infiltration, 
with  slight  exudation.  The  cells  are  in  all  appearances  similar  to  the 
white  blocxl-cells,  but  their  histological  conduct  is  peculiar.  They 
preserve  their  vitality  for  a  great  length  of  time  in  some  places,  and 
when  they  do  undergo  retrogressive  metamorphosis  it  is  into  caseous 
and  calcareous  products  and  connective  tissue,  and  seldom  into  pus — 
differing  in  these  rcsj)eot8  entirely  from  the  cells  that  are  found  in 
tuberculosis,  and  acting  rather  like  the  cells  of  lupus,  leprosy,  and 
actinomycosis.  Virchow  classifies  them  with  the  granulation-tumors, 
Klebs  with  the  infectious  tumors,  and  Ziegler  with  the  infectious 
granulation-tumors.  Kumpf  states  that  the  cells  that  are  near  a 
vessel  are  very  tardy  in  undergoing  any  retrogressive  metamorphosi.s, 
and  it  is  only  tliosc  that  are  so  far  away  from  a  vessel  as  to  be 
deprived  of  their  proper  nutrition,  either  because  of  their  distance 
or  because  of  the  disease  in  the  vessel,  that  undergo  degenerative 
changes.  It  matters  not  what  {wrtion  of  the  nervous  system  is 
affected,  the  changes  are  always  essentially  similar  in  character,  dif- 
fering only  in  the  form  somewhat  according  to  the  histological 
pecuh'arities  of  the  tissue  affected.  In  the  nervous  system  there  is 
usually  a  general  infiltration  of  all  the  different  tissues,  varying  in 
degree  in  different  parts. 

To  tlie  naked  eye  these  pathological  conditions  will  present  different 
pictures.  The  bones  of  the  skull  or  vertebral  column  may  be  thick- 
ened, or  there  may  be  spicular  or  long  pencil-like  formations.  The 
membranes  are  usually  greatly  affected,  esj)ecially  at  the  base.  One 
of  tli<»  most  characteristic  appearances  is  the  infiltration  of  the  pia 
mater  at  the  base  as  it  stretches  along  over  the  quadrangular  space 
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that  is  formed  by  the  pons  behind^  the  tips  of  the  temporo-sphenoidal 
lobes  at  the  sides,  and  the  posterior  portions  of  the  frontal  lobes  in 
front.  ( Vide  Fig.  18.)  Here  the  membrane  will  be  found  to  be  pul- 
taceous,  like  thoroughly  wetted  blotting-paper,  instead  of  presenting 
the  translucent  appearance  that  is  usual  of  the  normal  pia  mater. 
This  is  very  much  the  same  appearance  as  is  presented  in  eases  of 
tubercular  meningitis ;  and,  indeed,  as  we  shall  have  occasion  to  see, 
there  is  no  means  of  distinguishing  between  the  two  except  by  the 
accompanying  history  and  the  accompanying  pathological  findings. 
The  membranes  are  usually  adherent,  so  that  the  cerebral  substance 
tears  as  they  are  pulled  away.  It  is  very  seldom,  however,  that  any 
purulent  formation  is  observed.  Studding  the  membranes  in  places 
may  be  found  little  granulations,  and  these  are  oflen  large  in  size, 
constituting  veritable  tumors.  The  cranial  nerves  at  the  base,  espe- 
cially in  the  anterior  portion  that  has  been  alluded  to,  are  often  found 
infiltrated  by  the  diseased  membranous  structures,  or  surrounded 
by  them,  frequently  both.  In  the  spinal  cord  the  periphery  may  be 
afiected,  or  there  may  be  infiltration  of  the  whole  cord,  so  that  the 

Erocess  would  seem  to  extend  to  the  cord  either  through  the  mem- 
ranes  or  the  vessels.  When  the  spinal  or  cranial  nerves  are  affected 
there  is  an  intense  infiltration  of  the  peculiar  cells,  with  a  degenerative 
process  of  many  nerve-fibres,  or  there  may  be  granulations  or  actual 
tumors  of  the  nerves.  In  some  cases  the  nerves  attain  to  an  enor- 
mous size,  and  the  bony  canals  through  which  the  nerves  run  may 
also  be  affected  by  osseous  infiltration.  Donn6  found  a  vibrion 
vineola  in  the  secretion  of  chancre  in  1837,  without,  however,  attrib- 
uting to  it  any  importance.  Hallier,  in  1869,  thought  that  he  found 
multitudes  of  micrococci  in  the  blood-globules.  In  1872  Lostorfor 
saw  on  the  third  day,  in  syphilitic  blood  preserved  in  a  humid 
chamber,  small  brilliant  corpuscles  with  minute  prolongation,  these 
becoming  larger  and  mulberry-shaped  ;  but  it  has  since  been  shown 
that  these  phenomena  are  observed  in  normal  blood,  especially  in 
cachectic  individuals.  In  1878  Klebs  found  little  rods  animated  by 
very  slow  movements  in  the  liquid  from  a  chancre,  and,  cultivating 
this  liquid  in  gelatin,  he  developed  these  rods  into  agglomerations 
forming  large  spiral  masses,  which  he  called  helicomonades.  The  in- 
jection of  this  liquid  into  apes  produced  circumscribed  buccal  altera- 
tions like  mucous  patches,  and  at  the  autopsy  of  one  of  these  animals 
caseous  deposits  were  found  between  the  dura  mater  and  the  skull 
resembling  gummata,  whilst  caseous  patches  were  seen  in  the  lungs, 
the  pleura,  the  kidneys,  etc.  Other  apes  were  injected  by  Klebs 
subcutaneously  with  fragments  of  chancre,  and  at  the  autopsy 
caseous  deposits  were  found,  and  the  cultivation  of  the  blood  of  these 
animals  again  gave  rise  to  the  peculiar  rods  and  the  helicomonades. 
Comil  and  Babes,  however,  doubt  whether  these  caseous  nodules 
might  not  have  been  due  to  tuberculosis,  to  which  malady  apes  are 
peculiarly  subject  in  northern  climates.  The  next  year  Klebs  con- 
firmed these  researches,  but  it  is  singular  that  he  was  never  able  to 
obtain  these  results  from  inoculation  in  any  other  animal  than  the 
ape.     Aufrecht  found  microbes  in  the  secretion  of  condylomata  in 
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1881.     Birch -Hirschfeld  gave  a  description  in  1881  of  certain  bac- 
teria which  he  had  found  in  chancre,  condylomatai  and  viaceral  gum- 
mata.     They  consisted  of  rods  varying  in  length  from  one  millimetre 
to  three  or  five,  and  were  found  in  the  cells  or  in  the  intracellular 
tissue.      In  1882  Martineau  and   Hamonic  stated  that  they  had 
observed  a  multiplication  of  rods  obtained  by  culture  of  fragments  of 
chancre,  and  that  inoculations  of  apes  had  produced  eruptions  com- 
parable to  those  of  syphilis,  such  as  hard  chancre  and  the  secondary 
phenomena.     Letuic  (1883)  obtained  negative  results  in  inoculation 
of  the  hog  and  the  rabbit  with  the  micrococci  cultivated  from  chancre 
and  mucous  patches.     Kobler,  Neumann,  Bayer,  Horand,  andCor- 
nevin  experimented  upon  a  number  of  animals,  and  arrived  at  the 
conclusion  that  no  animal  had  yet  been  found  capable  of  receiving 
the  syphilitic  virus.     Cognard  (1884)  inoculated  an  ape  with  the 
cultivated  secretion  of  a  raucous  patch,  and,  like  Martineau,  obtained 
an  induration  at  the  point  of  inoculation  and  a  general  eruption,  but 
the  objection  has  been  raised  that  this  was  probably  a  species  of  aep- 
ticsemia.     Morrison  (1888)  has  found  bacteria  in  the  secretions  of 
chancre  and  mucous  patches.     Tornery  and  Marcus  (1884)  have  cul- 
tivated micrococci.     Koniger  has  seen  bacilli  in  a  case  of  pulmoaa^ 
syphilis,  these  bacilli  being  somewhat  finer  and  longer  than  those  o^ 
tuberculosis,  and  not  colorable  by  Ehrlich's  method ;  but  many  objeo* 
tions  have  been  raised  to  his  observations  both  because  of  their  1b<* 
of  evidence  in  the  results  and  because  of  the  methods  of  cultivatrion 
and  inoculation  ;  and  the  same  objections  are  pertinent  to  the  obse^ 
vations  of  Schiitz,  who  claims  to  have  found  similar  bacilli.     I>*Jf^. 
garten  has  observed,  in  indurated  chancre  and  in  gummata,  ba.*:^^"^ 
that  were  isolated  or  in  groups,  resembling  those  of  tuberculosis* 
They  were  sometimes,  somewhat  curved  and  enclosed  in  tume^^^ 
lymphoid  cells,  resembling  the  bacilli  of  leprosy  and  tuberculosis*     I^ 
a  subsequent  communication  the  same  author  stated  that  he  had     de- 
tected them  in  the  lymphatic  vessels  and  the  capillaries.     They     *J^ 
colorable  by  a  method  described  by  Lnstgarten,  who  found  then»     ^^ 
sixteen  cases  of  indurated  chancre,  mucous  patches,  and  the  secreti  ^^^ 
of  tertiary  syphilitic  productions,  as  well  as  in  the  gummata  of*    ^^ 
infant  afflicted  with  hereditary  syphilis.     Doutrelepont  has  seen  tl:^  ®^ 
bacilli  described  by  Lustgarteu  in  eight  cases  of  chancre  of  the  I-^^^ 
puce,  in  one  condyloma  of  the  labia  majora,  and  in  five  papules,  ^^^^ 
he  has  observed  the  greatest  number  of  them  in  cases  of  syphilis  t  ^^ 
have  not  been  treated.     One  indurated  chancre  without  secretion  ^^  *J 


not  contain  them,  but  they  were  found  in  many  of  the  sections, 
varez  and  Tavel  have  found  the  Lnstgarten  bacilli  in  the  smeg'  ^ 
and  the  desquamation  of  the  humid  portion  of  the  genital  region^  ** 
well  as  upon  the  surface  of  syphilitic  and  non-syphilitic  ulceration^ 
the  genital  orjijans,  and  from  this  it  would  seem  at  first  sight  itr^  ^ 
these  bacilli  may  be  found  under  normal  conditions;  but  the  metim-^^^ 
employed  by  Alvarez  and  Tavel  is  not  identical  with  that  of  Lim^-- 
garten,  as  the  bacillus  described  by  the  latter  is  not  colored  by  sim  J>  ^ 
colors  or  by  Ehrlich's  method,  whilst  the  microorganisms  of  Alva^^^ 
and  Tavel  are  ;  nor  have  the  latter  found  their  bacilli  in  sectio^^^ 
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Klemperer  and  Matterstock  have  contirmed  tlie  observations  of  Al- 
varez and  TaveL  Cornil  and  Babes  are  nodceided  as  to  which  of 
tiieBe  authora  is  right.  Other  writers  upon  the  subject  on  dilferent 
aidoP  of  the  cjuestion  have  l>een  Giaeomini,  Disse  and  Tagtirhi  (two 
Japanese  me<:lical  men  writiniij  in  Crermitn),  Gottstein,  Leloir,  Weig- 
ert,  Baunigarten^  Eve,  and  Longuard.  As  a  result  of  all  these  re- 
searches it  may  be  stated  tliat  the  l:>aeilli  described  by  Lu^tgarten 
mjukI  Doutrelepont  have  been  the  ones  that  have  attracted  most  atten- 
■Kon  ;  that  the  question  is  not  by  any  manner  of  means  yet  decided; 
tiiat  the  bacilli  described  by  Liistgarten  have  lieen  found  by  many  in 
avpbilitie  individuals;  that   the  haciUi   similar  in  some  respects  to 

Kbose  of  Lustgarten  are  found  in  normal  smegma  and  the  sefrretions 
f  the  genital  organs;  that  the  bacilli  of  Lustgarten  and  those  of 
the  sin€*gma  and  the  genital  organs  differ  from  one  anotlier  distinctly 
in  several  particulars  ;  that  there  aR^  probably  several  bacilli  in  syph- 
ilis, tvfo  varieties  being  described  by  Uumpf ;  that  the  bacilli  of  Lust- 
garten  have  l:)een  found  in  all  stages  of  syphihs  and  in   syphilitic 
ilterations  io  many  different  diseases;  that  nothing  like  them  has 
B^n  found  in  non-syphilitic  imlividuals  except  in  the  smegma  or  the 
Hanital  secretions,  and  even  here  there  are  alleged  points  of  diftcrence. 
Hfc  would  therefore  seem  as  if  Lustgarten  s  bacilli  bore  some  relation 
TO  syphilis.     No  one  has  as  yet  suex7eetled,  however,  in  obtiiining  any 
pure  cultures  of  this  baeilluSj  and  this  test  is  therefore  lacking. 

Clinic.U^  Historv,  The  symptoms  of  syphilis  of  tlie  nervous 
sjrstem  are  almost  coextensive  with  the  symptoms  of  all  nervous  dis- 
eaaea^  and  it  is,  therefore,  very  difficult  to  give  a  eleau-cut  picture* 
In  mo6t  cases,  liowever,  the  symptoms  are  either  of  lesions  of  the 
intracninial  organs  or  of  the  spinal  coi-d.     Lesions  of  the  peripheral 

trve»  are  rare.    We  may,  therefore,  classify  the  symptoms  of  syphilis 
the  nervous  system  into  those  of — 
The  intracranial  contents ; 
The  spinal  conl ; 
The  )>eripheral  nerves. 
Intracranial  SifphiiiH.     In   1887,  and  again  last  year,  T  called 
eotioQ  to  the  iact  that  most  forms  of  intracranial  syphilis  are 
characterized   by   the   foUnwing   group   of  symptoms,    namely ;    a 
cephalalgia  that  is  apt  to  be  peculiar  in  having  a  quasi-penodicity 
that  nianifests  itself  in  a  tendency  to  return  at  a  certain  time  in  the 
twenty-four  hours,  most  frequently  at  or  toward  night,  less  frequently 
in  the  afternoon  or  morning;  marked  in.somnia,  usually  at  the  onset, 

Riting  a  few  weeks ;  a  sudden  cessation  of  the  cephalalgia  and  in- 
mnia  upon  the  supervention  of  any  paralytic  or  convulsive  symp- 
toms, I  have  been  working  up  this  subject  for  some  thirteen  years,  and 
^.  have  a  history  of  140  t^ases,  These  symptoms  are  usually  prodromal 
the  various  lesions  of  the  cerebrum  that  may  be  manifested.  In 
caseSj  however,  these  prodromal  symptoms  will  be  absent, 
Itbough  it  is  only  in  a  minority  that  this  will  happen.  Whether 
preceded  or  not  by  these  prodromal  symploms,  the  lesions  of  the 
prebrum  will  manifest  themselves  by  symptoms  of  paralysis,  coma, 
pilepsy,  or  insanity*     The  most  usual  forms  of  paralysis  are  either 
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hemiplegia,  monopl^ia,  or  paralysis  of  one  or  more  cranial  nerves. 
The  hemiplegia  may  be  produced  by  a  lesion  of  the  cortex,  of  the 
basal  ganglia,  or  of  the  internal  capsule,  in  none  of  which  will  there 
be  any  implication  of  the  cranial  nerves.  Hemiplegia  produced  by 
cortical  lesion  usually  begins  by  paralysis  of  the  upper  or  lower  ex- 
tremity, which  gradually  emerges  into  a  hemipl^ia.  Hemipl^ia 
of  the  iuternal  capsule  has  exactly  the  same  symptoms  as  hemipl^a 
caused  by  lesion  of  the  internal  capsule  in  non-syphilitic  individntus, 
as  it  is  precisely  the  same  arteries  that  are  affected  in  both  cases, 
although  the  arterial  lesions  may  differ  in  pathological  details.  The 
monoplegia  of  intracranial  syphilis  is  almost  invariably  due  to  a 
cortical  lesion  implicating  one  of  the  centres  of  the  motor  area.  Paral- 
ysis of  one  or  more  of  the  cranial  nerves  is  produced  by  a  lesion  at 
the  base,  and,  as  has  already  been  said,  this  lesion  is  most  frequently 
found  over  the  optic,  the  olfactory,  and  the  motor  oculi  nerves  and 
the  crura  cerebri,  although  it  may,  of  course,  extend  further  back 
and  implicate  the  other  cranial  nerves  in  the  rear,  such  as  the  fourth, 
fifth,  sixth,  seventh,  and  eighth  ;  and  the  symptoms  will,  therefore^ 
be  some  impairment  of  vision,  such  as  hemianopsia  or  blindness, 
paralysis  of  the  motor  oculi,  occasionally  of  the  olfactory  nerves,  and 
possibly  of  the  intracranial  nerves  behind  the  third  pair.  With 
this  paralysis  of  intracranial  syphilis  is  frequently  conjoined  a  hemi- 
pl^ia  due  to  implication  of  the  crura  cerebri,  and  as  these  crura  cere- 
bri contain  the  motor  and  sensory  nerves  that  pass  to  the  periphery 
of  the  opposite  side,  the  hemiplegia  will  be  upon  the  side  opposite 
to  the  cranial  nerves  affected,  so  that  there  will  be  a  crossed  ))aral- 
ysis.  Care  must  be  taken,  however,  not  to  confound  the  optic 
neuritis  that  may  result  from  a  lesion  at  the  base  or  from  various 
other  lesions  of  the  cerebrum  with  the  hemianopsia  or  blindness  that 
is  caused  by  direct  implicration  of  the  optic  tract.  Syphilitic  cere- 
bellar disease  is  in  no  wise  distinguishable  from  ordinary  cerebellar 
disease. 

Coma  is  occasionally  observed  in  syphilis,  extending  over  days  or 
even  weeks.  It  differs  in  no  respect  from  the  coma  that  may  be  pro- 
duced by  other  intracranial  lesions. 

Epilepsy  is  due  to  some  lesion  of  the  cerebrum,  and  this  may  be 
either  a  general  or  focal  lesion  at  the  cortex,  at  the  base,  or  in  the 
substance  of  the  cerebrum.  In  most  cases  it  is  due  to  a  gumma. 
The  epilepsy  is  sometimes  accompanied  by  localizing  symptoms 
which  may  enable  us  to  judge  of  its  site,  or  it  may  be  without  these, 
so  that  it  may  consist  of  a  convulsion  limited  to  one  arm,  one  leg, 
or  to  certain  groups  of  muscles,  or  it  may  affect  both  sides. 

The  most  usual  forms  of  insanity  that  are  due,  in  my  experience^ 
to  intracranial  syphilis  are  dementia,  confusional  insanity,  and  hallu- 
cinations. The  dementia  is  usually  of  the  character  of  paralytic 
dementia.  The  patient  is  stupid,  frecjuently  with  stupid  non-logical 
delusions  of  a  vague,  indefinite  character,  and  he  may  occasionally 
have  the  charac^teristic  non-logical  delusion  of  grandeur.  The  tongue 
and  facial  nmscles  are  tremulous,  the  sj)eech  is  tremulous  and  indis- 
tinct, there  is  the  same  characteristic  defect  in  pronouncing  certain 
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letters  that  is  observed  in  paralytic  dementia,  and  the  gait  gradually 
becomes  shuffling,  tripping,  and  uncertain.  At  times,  too,  the  face 
flushes  and  the  mental  and  physical  symptoms  become  intensified, 
this  exacerbation  lasting  for  several  days.  The  pupils  frequently 
present  the  characteristic  abnormalities  of  paralytic  dementia.  There 
is,  therefore,  no  means  of  diagnosing  this  dementia  from  that  of  para- 
Ijrtic  dementia  except  by  the  history  of  the  earlier  symptoms  of  the 
case  or  of  a  syphilitic  infection.  The  French  authors  have  called 
this  form  of  dementia  pseudo-gefneral  paresis.  In  other  cases  there 
is  a  simple  dementia.  The  patient's  expression  is  silly,  he  laughs 
without  cause,  he  may  lose  his  way  in  going  out,  cannot  recall  the 
names  of  friends  aud  intimates,  may  have  some  suspicions  of  those 
about  him,  and  altogether  acts  in  a  foolish  and  childish  way.  In 
some  cases  symptoms  of  confusional  insanity  will  be  present.  The 
patient  will  be  restless,  at  times  excitable,  muttering,  confused,  pos- 
sessed of  vague  hallucinations,  generally  of  hearing.  Hallucinations 
are  occasionally  observed  with  but  slight  mental  impairment.  These 
are  usually  hallucinations  of  hearing,  occasionally  of  smell. 

Spinal  Syphilis.  Syphilis  of  the  spinal  cord,  as  has  already  been 
said,  usually  affects  the  membranes  of  the  periphery  of  the  cord,  and 
only  exceptionally  extends  into  the  spinal  parenchyma,  so  that  the 
clinical  symptoms  are  generally  those  of  a  meningitis.  Any  portion 
of  the  cord  may  be  affected,  and  the  symptoms  will,  therefore,  vary 
according  to  the  locality.  (  Vide  table  on  page  82.)  Usually  there 
is  a  bilateral  paralysis  of  motion  and  sensation,  witn  early  exaggera- 
tion of  the  tendon-reflexes  and  contracture,  and  generally  this  is 
quickly  followed  by  atrophy  of  the  paralyzed  muscles.  If  the  dorsal 
cord  is  affected,  there  is  apt  to  be  impairment  of  the  bladder  aud  rec- 
tum and  diminution  or  loss  of  sexual  power. 

Syphilis  of  the  Peripheral  Nerves.  Syphilis  affecting  the  peripheral 
nerves  may  cause  neuralgia,  or  neuritis  of  the  simple  or  multiple 
type.  Syphilitic  neuralgia  or  syphilitic  simple  neuritis  are  not  gen- 
erally distinguishable  by  themselves  from  the  non-syphilitic  forms, 
and  care  must  be  taken  not  to  confound  the  nocturnal  exacerbations 
of  the  simple  form  for  the  nocturnal  exacerbations  of  syphilis. 
Syphilitic  multiple  neuritis  is  not  as  yet  distinguishable  by  itself  either 
from  the  non-syphilitic  form,  and,  indeed,  the  only  case  of  syphilitic 
multiple  neuritis  that  has  been  reported  is  that  of  Taylor's,  in  which 
the  symptoms  were  almost  identical  with  those  of  Morvan's  disease. 

Besides  these  more  usual  forms  of  intracranial  syphilis,  spinal 
syphilis,  and  syphilis  of  the  peripheral  nerves,  there  may  1x3  different 
forms  that  it  is  impossible  to  classify,  and  of  which  the  diagnosis  can 
only  be  made  by  a  knowledge  of  the  earlier  history  or  of  the  syphi- 
litic infection.  Thus,  there  may  be  lesions  of  single  cranial  nerves; 
there  may  be  focal  lesions  in  different  parts  of  the  cerebrum  and  the 
cerebellum,  from  arterial  disease  or  from  gummata ;  there  may  he 
mania  or  melancholia,  or  other  forms  of  insanity ;  or  there  may  l)e 
focal  lesions  in  the  spinal  cord ;  or  there  may  l>e  a  diff'use  cerebro- 
spinal syphilis,  giving  rise  to  a  bewildering  mixture  of  symptoms. 
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D1AGNO6IS.  No  one  should  read  this  sectioD  upon  diagnosis 
without  having  first  perused  the  sections  upon  the  pathology  and  the 
clinical  symptoms,  so  that  a  clear  idea  may  be  obtained  oi^  the  mul- 
tiplicity of  the  symptoms  and  the  most  usual  types  into  which  this 
seeming  complex  is  resolved. 

Intracranial  syphilis  should  be  suspected  in  any  case  of  a  qoasi- 

Eeriodical  headache  returning  at  a  certain  time  in  the  twenty-four 
ours,  either  at  or  toward  night,  less  frequently  in  the  afternoon  or 
morning,  conjoined  with  marked  insomnia ;  and  vigorous  treatment 
should  be  b^un  at  this  period,  for  although,  as  we  have  already  said, 
the  headache  and  the  insomnia  will  disappear  upon  the  supervention 
of  any  paralytic  or  convulsive  symptoms,  yet  these  paralytic  or  con- 
vulsive symptoms  may  indicate  an  irremediable  lesion,  whilst  the 
headache  ana  the  insomnia  are  of  an  earlier  period  at  which  the 
progress  of  the  disease  can  almost  invariably,  if  not  invariably,  be 
checked.  A  careful  inquiry  should  always  be  made  for  this  heaoadie 
and  insomnia,  for  its  importance  is  seldom  recognized  by  the  patient, 
and  he  may  therefore  forget  to  mention  it,  or,  if  his  memory  has  been 
impaired,  he  may  have  forgotten  it;  indeed,  it  is  always  well  to  re- 
member that  patients  with  intracranial  syphilis,  like  those  affected 
with  other  intracranial  disorders,  are  often  not  aware  of  their  defects 
of  memory,  so  that  a  reliable  history  can  only  be  obtained  from  some 
one  who  has  been  in  constant  contact  with  them,  best  of  all  a  wife,  a 
sister,  or  one  of  the  female  sex,  for  they  are  invariably  far  shrewder 
observers  of  symptoms  than  males.  Any  symptoms  of  lesion  of  the 
intracranial  contents  that  has  been  preceded  by  this  peculiar  headache 
and  insomnia  should  be  suspected  to  be  syphilitic.  Aside  from  this, 
however,  a  lesion  at  the  base  of  the  brain,  especially  at  that  anterior 
portion  in  which  lie  the  optic  chiasm,  the  crura  cerebri,  the  olfactory 
nerves,  and  the  third  pair,  is  usually  either  syphilitic  or  tuberculous. 
By  this  I  do  not  mean  to  say  that  all  lesions  of  this  particular  por- 
tion of  the  base  are  syphilitic  or  tuberculous,  but  simply  that  the 
proneness  of  syphilis  and  tulwrculosis  to  affect  this  site  should  be 
borne  in  mind.  Besides  this,  there  are  certain  other  groups  of  symp- 
toms that  should  cause  a  suspicion  of  syphilis,  namely:  hemiplegia, 
under  forty  years  of  age,  convulsions  in  an  adult,  and  a  comatose 
condition  extending  over  days  or  weeks.  Hemiplegia  in  an  adult 
under  forty  years  of  age  is  suspicious  because  such  a  hemipl^ia  at 
this  time  of  life  is  most  likely  to  be  caused  by  syphilitic  enaarteritis 
of  the  branches  of  the  cerebral  artery  supplying  the  internal  capsule. 
Hemipl(»gia,  to  be  sure,  occurs  in  the  child  from  several  causes  un- 
connected with  syphilis  (r/c?^  ^'Orebral  Palsies  of  Childhood");  and 
also  after  forty  from  the  endarterial  changes  (''  Hemorrhages,  Em- 
bolism, and  Thrombosis");  but  the  age  of  the  patient  in  the  childish 
hemiplegia  will  make  the  differential  diagnosis,  whilst  in  the  adult 
beyond  i'orty  there  are  fre<:[uently  evidences  of  atheromatous  arteries, 
a  hypertrophied  heart,  and  occasionally  slight  renal  lesions  indicative 
of  an  interstitial  nephritis.  Possible  sources  of  emboli  must  be  ex- 
cluded, of  course,  in  the  consideration  of  such  a  hemipl^ia,  such  as 
lesions  of  the  heart,  of  the  lungs,  etc.     Exclusion  being  made,  how- 
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ever,  of  the  hemiplegia  of  childhood^  of  that  of  degenerative  end- 
arteritis  after  middle  age,  and  of  cerebral  embolism,  the  diagnosis 
will  generally  be  that  of  syphilitic  endarteritis.  Syphilis  should  be 
snspected  of  being  the  cause  of  convulsions  in  the  adult  which  have 
not  been  preceded  by  convulsions  in  infancy,  and  which  are  not  of 
traumatic  or  nephritic  origin,  or  due  to  pregnancy,  or  in  an  indi- 
vidual subject  to  migraine.  It  is  too  much  the  custom,  I  think,  to 
r^rd  convulsions  in  infancy  as  harmless  and  not  prone  to  recur. 
I  nave  elsewhere  ("Epilepsy")  called  attention  to  the  fact  that  a 
large  proportion  of  the  cases  of  epilepsy  in  youths  or  adults  would 
be  found  on  careful  inquiry  to  have  had  a  convulsion  in  early  life 
that  had  usually  been  attributed  to  dentition  or  intestinal  or  febrile 
complaints;  and  of  such  early  convulsions  it  may  be  very  difficult  to 
obtain  a  history  unless  the  parents  or  some  other  near  relatives  are 
interrogated.  The  convulsions  occurring  in  nephritis  or  in  certain 
women  during  pr^nancy  are  too  well  known  to  need  more  than  a 
bare  reference.  A^in,  it  is  a  curious  fact,  to  which  I  have  elsewhere 
referred  ("  Epilepsy"),  that  migraine  is  interconvertible  in  certain  in- 
dividuals with  epilepsy,  so  that  most  persons  who  have  a  personal  or 
hereditary  history  of  migraine  will  be  found,  ui>on  minute  and  patient 
inten'ogation,  to  have  had  a  loss  of  consciousness  or  some  epileptic- 
like convulsions  at  some  period  of  their  life.  If,  however,  pregnancy, 
migraine,  nephritis,  trauma,  and  preceding  infantile  convulsions  are 
excluded,  a  convulsion  in  an  adult  should  give  rise  to  grave  suspicion 
of  intracranial  syphilis.  Syphilis  should  also  be  suspected  when 
there  is  a  condition  of  coma  extending  over  days  or  weeks,  not  trau- 
matic, meuingitic,  diabetic,  nephritic,  or  from  typhoid  fever.  It  is 
not  always  easy  to  exclude  the  coma  of  meningitis  when  the  symp- 
toms are  of  recent  occurrence,  and  one  must  often  wait  for  the  char- 
acteristic retraction  of  the  head  or  the  temperature-curve.  It  should, 
moreover,  be  borne  in  mind  that  there  may  be  a  meningo-cerebritis 
of  the  middle  portion  of  the  ascending  frontal  convolution,  just  where 
the  centre  for  the  muscles  of  the  neck  has  l)een  located  by  Wernicke, 
giving  rise  to  a  retraction  of  the  head  as  in  ordinary  meningitis,  and 
that  this  symptom  may  be  due  to  a  localized  meningitis  possibly 
of  syphilitic  origin.  Frankel  has  re|K>rted  such  a  case  from  the 
wards  of  the  Charity  Hospital  in  Berlin.  The  coma  of  nephritis,  it 
must  be  borne  in  mind,  is  not  always  of  the  profound  nature  that  is 
seen  where  the  urine  contains  large  amounts  of  albumin.  It  may  be 
light  and  variable  in  its  manifestations,  simulating  a  profound  hys- 
terical condition.  I  have  seen  several  such  ciises  that  were  thought 
to  be  due  to  meningitis.  Nor  will  it  do  to  exclude  nephritis  bv  a 
mere  cursory  examination  of  one  specimen  of  the  urine  for  albumin. 
Several  specimens  should  be  obtained  ;  lH\st  one  at  morning,  mid-day, 
and  evening,  and  the  amount  of  urea  should  be  estimated ;  casts, 
blood-corpuscles,  and  pus  should  be  searche<l  for,  and  albumin  should 
be  sought  by  the  finer  modern  methods  rather  than  by  the  old  and 
rough  test  of  heat  and  nitric  acid.  Diabetes  can  always  be  easily 
ascertained.  Some  anomalous  cases  of  typhoid  fever  may  nu'slead 
one  at  the  start,  although  the  progress  of  the  disease  almost  invariably 
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makes  the  diagnosis  very  certain.     We  should  therefore  suspect  intra- 
cranial syphilis  if  there  are  present 

1.  Quasi-periodical  headache  that  returns  at  a  certain  time  in  the 
twenty-four  hours^  most  frequently  at  or  toward  night,  less  frequently 
in  the  afternoon  or  morning ; 

2.  Paralytic  or  convulsive  symptoms  that  have  been  preceded  by 
this  characteristic  headache  and  insomnia,  when  the  headache  and 
insomnia  will  have  suddenly  ceased  upon  the  supervention  of  the 
paralysis  or  convulsion ; 

3.  Symptoms  indicative  of  a  lesion  at  the  base  of  the  brain,  pre- 
ceded or  not  by  the  characteristic  headache  and  insomnia ; 

4.  Convulsions  in  the  adult  which  have  not  been  preceded  by  con- 
vulsions in  infancy,  and  are  not  of  traumatic  or  nephritic  origin,  or 
due  to  pregnancy,  or  in  an  individual  subject  to  migraine; 

5.  Hemiplegia  in  an  adult  under  forty  years  of  age,  even  when 
there  has  been  no  preceding  headache  and  insomnia ; 

6.  A  comatose  condition  extending  over  days  or  weeks,  not  trau- 
matic, meningitic,  diabetic,  nephritic,  or  from  typhoid  fever. 

If  a  history  of  syphilitic  infection  has  been  obtained,  this  will,  of 
course,  very  materially  assist  the  diagnosis,  but  it  is  frequently  very 
difficult  to  obtain  such  a  history.  Women  often  do  not  know  that 
they  have  been  infected,  any  more  than  physicians  who  have  become 
tainted  at  some  surgical  operation  or  examination.  There  are  oftai 
many  motives  for  concealment,  because  an  acknowledgment  of  syphilis 
would  materially  affect  the  patient's  interests,  or  his  or  her  station  in 
life.  Then,  too,  a  hard  chancre  may  readily  be  overlooked  because 
of  the  slight  local  symptoms,  and  this  has  occurred  to  some  of  the 
best  syphilographers  who  have  had  the  patient  under  constant  obser- 
vation from  the  supposed  day  of  infection.  In  any  case,  therefore, 
where  the  above  groups  of  symptoms  are  present,  the  patient  should 
be  put  upon  anti-syphilitic  treatment. 

The  diagnosis  of*  spinal  syphilis  is  much  more  difficult  than  that 
of  the  intracranial  affec*tiou,  so  that  in  the  former  case  the  diagnosis 
must  rest  mainly  ujx)n  the  history  of  syphilitic  infection.  Grave 
suspicion  may,  however,  be  entertained  in  any  case  of  a  spinal 
lesion  iu  which  there  is  a  bilateral  paralysis  with  early  spastic  symp- 
toms and  atrophy,  and  this  suspicion  will  be  strengthened  when 
there  is  a  spinal  lesion  of  the  dorsal  cord  with  the  above  symptoms, 
and  yet  with  no  impliciition,  or  but  slight  implication,  of  the  bladder 
and  rectum.  Tabes  dorsalis  has,  undoubtedly,  in  a  large  nural^er  of 
cases  a  hi^^tory  of  syphilitic  infection,  but  yet  it  cannot  be  classified  as 
a  syphilitic  lesion,  and  it  really  is  only  one  of  the  syphilitic  sequelse. 

The  diagnosis  of  syphilis  of  the  peripheral  nerves  must  rest  en- 
tirely upon  the  history  of  the  syphilitic  infection,  as  no  characteristics 
of  syphilitic  peripheral  nerve-lesions  are  known. 

Diffuse  cerebro-spinal  syphilis  may  be  diagnosed  by  the  presence 
of  characteristic  intracranial  symptoms,  plus  the  symptoms  of  a 
spinal  affection. 

PR(x;xasis.  The  prognosis  of  syphilis  of  the  nervous  system  is 
largely  dejjendent  upon  the  question  as  to  whether  the  lesions  are 


THE  CEREBRO-^PINAL  NERVOUS  SYSTEM.  385 

destructive  or  non-destructive.  In  general  terms  it  may  be  said  that 
the  prognosis  is  good  except  where  actual  organic  disease  has  been 
set  up,  or  except  where  the  syphilitic  infiltration  has  excited  in  the 
normal  tissue  the  formation  of  some  other  structure  that  is  foreign 
to  the  particular  texture.  The  infiltrations  of  the  nervous  tissues 
themselves,  the  gummata,  the  arterial  lesions,  are  by  themselves  re- 
markably harmless.  It  is  singular  to  see,  as  we  often  do,  how  much 
and  how  long  the  nervous  structure  will  present  evidences  of  syphi- 
litic disease  and  yet  recover  entirely  under  adroit  and  vigorous  treat- 
ment. Buzzard  tells  of  an  artery  that  had  been  almost  occluded,  tested 
by  the  sphygmograph,  and  yet  it  was  again  made  patulous  by  proper 
treatment.  To  speak  in  general  terms,  it  may  be  said  that  the  symp- 
toms of  good  omen  are :  nervous  syphilis  in  its  early  stage ;  lesions  at 
the  base  of  the  brain  ;  spinal  lesions  without  preceding  intracranial 
syphilis,  neuralgia,  and  the  lighter  forms  of  neuritis.  Those  of  un- 
certain prognosis  are :  lone-standing  syphilis  of  the  nervous  system ; 
such  forms  of  mental  trouble  as  are  evidenced  by  slight  confusion, 
hallucinations,  and  mania ;  spinal  lesions  with  hemiplegia.  Of  de- 
cidedly bad  omen  are :  locomotor  ataxia ;  pseudo-dementia ;  nervous 
syphilis  in  persons  whose  general  health  is  badly  broken  ;  relapses  in 
spile  of  anti-syphilitic  treatment ;  nervous  syphilis  in  persons  who 
bear  the  iodides  badly ;  syphilis  of  the  peripheral  nerves  that  has 
existed  for  a  long  time,  or  that  has  caused  pronounced  trophic  altera- 
tions. 

Treatment.  I  have  very  pronounced  ideas  in  regard  to  treat- 
ment. I  know  of  no  reason  for  dogmatism  except  considerable  ex- 
perience, and  that  is  my  excuse  for  my  dogmatism.  I  have  but  little 
faith  in  mercury,  and  I  never  rely  upon  it  alone.  Again  and  again 
have  I  seen  cases  go  halting  along  in  the  most  uncertain  manner 
under  mercurial  treatment,  yet  the  symptoms  have  been  smoothly, 
gradually,  and  certainly  removed  by  the  iodide.  In  several  cases, 
too,  I  have  known  of  death,  although  the  most  careful  mercurial 
treatment  had  been  pursued  in  enormous  doses,  and  these  cases  have 
been  precisely  sintilar,  as  far  as  one  is  able  to  judge  of  one  case  by 
another  in  the  practice  of  medicine,  to  others  that  I  have  been  accus- 
tomed to  regard  as  of  favorable  prognosis  under  treatment  by  the 
iodides.  But  the  dose  of  the  iodide  which  is  administered  by  the 
Grermans  and  French  will  often  be  entirely  inadequate.  I  give  the 
iodides  until  the  symptoms  yield  or  until  iodism  is  produced.  I 
make  use  of  the  saturated  solution  of  the  iodide  of  potash,  each  drop 
of  which  contains  almost  a  grain  of  the  salt.  I  commence  with  twenty 
drops  three  times  a  day,  and  increase  it  each  day  by  two  or  three 
drops  at  each  dose,  and  keep  increasing  until  the  symptoms  yield  or 
iodism  is  produced.  Should  iodism  ensue  before  the  symptoms  yield, 
I  pursue  one  of  two  methods.  I  first  increase  the  dose  of  the  iodide 
by  about  one- third,  and  rapidly  increase  each  succeeding  day.  Singular 
to  say,  in  some  cases  this  increased  dosage  will  cause  the  iodism  to 
disappear,  and  the  larger  doses  will  be  borne  very  well.  Should, 
however,  these  larger  doses  still  further  increase  the  iodism,  I  de- 
crease to  one-half  the  dose  at  which  the  iodism  had  begun,  and  con- 
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tinue  this  decreased  dose  until  the  iodism  diminishes  or  disappears, 
when  I  again  rapidly  increase  the  dose,  and  am  usually  able  to  go 
on  without  further  trouble.  In  some  few  individuals,  however,  no 
amount  of  care  will  cause  more  than  a  certain  amount  of  the  iodide 
to  be  borne,  and  such  cases,  as  I  have  said,  are  usually  of  unfavorable 

Srognosis.  In  some  cases — fortunately,  they  are  rare — even  small 
OSes  of  the  iodide  will  produce  a  cardiac  disturbance  that  prohibits 
its  administration.  But  this  last  fact  should  not  be  confounded  with 
the  pheuomenon  that  the  profession  generally  does  not  seem  to  be 
cqraizant  of,  namely,  that  small  doses  of  the  iodide,  5  or  10  grains, 
will  usually  produce  more  iodism  than  the  larger  doses.  I  am  per- 
fectly well  aware  that  the  medical  chemist  will  object  that  these  large 
doses  of  iodide  pass  through  the  body  and  are  quickly  excreted  by 
the  urine;  but  I  am  eaually  well  aware,  in  the  face  of  this  fact,  that 
these  large  doses  of  the  iodide  will  cause  symptoms  to  yield  tliat 
cannot  be  made  to  yield  by  less  doses.  I  have  given  as  much  as 
800  grains  of  the  iodide  of  potash  in  twenty-four  hours,  and  have 
seen  symptoms  disappear  with  these  enormous  doses  that  would  not 
yield  to  minor  ones.  I  administer  the  iodide  after  meals,  and  either 
in  a  full  tumbler  of  ice- water,  or  in  a  glass  of  Vichy,  or  in  a  glass  of 
a  Bohemian  spring  water,  the  Giesshiibler.  I  prefer  the  Gieeshubler 
to  the  Vichy,  although  it  is  more  expensive,  because  it  is  much  more 
pleasant  to  the  taste  and  agrees  much  better  with  the  average  stom- 
ach. Moreover,  the  Vichy  wat(T  which  is  put  up  in  siphons  in  this 
country  is  artificial,  by  no  means  equal  in  its  effects  to  the  natural 
water,  and  the  natural  water,  either  of  this  country  or  of  Europe, 
does  not  keep  so  well  iu  bottles  as  does  the  somewhat  similar  water 
of  the  Bohemian  spring. 

But  he  who  expects  to  cure  his  patient  with  the  iodides  alone, 
unless  the  case  be  so  grave  as  to  call  for  immediate  relief,  will  be 
disappointed.  The  human  orgauism  must  be  put  in  the  best  possible 
condition.  A  generous  diet  should  be  employed.  Freedom  from 
care  and  worry,  where  possible,  should  be  enjoined,  and  all  strenuous 
exertion  of  mind  and  body  avoided.  And  let  me  say  here  that  in 
many  broken-down  individuals  tlie  most  satisfactory  results  may  be 
obtained  from  a  conjunction  of  the  iodides  with  the  brilliant  treat- 
ment that  has  been  made  known  by  Dr.  Weir  Mitchell,  under  the 
name  of  "  Fat-  and  Blood-making  " — a  therapeutical  procedure  that, 
in  my  humble  opiuion,  will  rank  in  coming  years  with  the  surgical 
revolution  inaugurated  by  Lister.  ("  Neurasthenia,"  Chapter  JX.) 
When  the  acute  symptoms  have  been  brought  under  control,  travel 
—especially  an  ocean  voyage — will  often  work  wonders.  In  every 
case  that  tends  to  ehrouicity,  staple  tonics  and  alteratives  should  be 
used. 

I  have  often  asked  myself.  When  can  a  person  be  considered  to  be 
curwl  of  nervous  syphilis?  and  I  have  never  succeeded  in  answering 
the  question  to  my  own  satisfaction.  I  know  of  no  data  by  which 
we  can  guide  ourselves.  I  have  seen  relapses  occur  years  after  the 
disappearance  of  every  untoward  symptom,  and  I  have  seen  them 
even  where  a  certain  moderate  treatment  by  the  iodides  had  been 
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maiDtained.  I  uBually  impress  this  uucertainty  upon  my  patients, 
warn  them  to  be  on  the  lookout  for  future  symptoms,  and  apprise 
whoever  may  be  their  attending  physician  of  their  possible  signifi- 
cance, and  I  enjoin  them  to  keep  up  moderate  doses  of  the  iodide 
for  yea]».  This  last  precaution  I  observe  the  more  readily  because 
I  have  but  seldom  seen  any  ill  effects  from  the  continued  adminis- 
tration of  the  iodides,  to  which  patients  usually  become  accustomed 
as  they  do  to  common  salt.  Occasionally  it  may  happen  that  an 
obstinate  pharyngeal  or  post-nasal  trouble  may  be  induced,  or  some 
unsightly  cutaneous  eruption ;  but,  as  a  rule,  these  are  controllable, 
and  in  any  event  they  are  far  preferable  to  the  possibilities  of  nervous 
syphilis. 

DISSEMINATED  SCLEROSIS. 

Synonyms:  Insular  sclerosis.  Multiple  sclerosis.  Sclerose  en 
plaaues  desseminees.     Multiple  cerebro-spinal  sclerosis. 

HiSTOBY.  Cruveilhier  mentioned  disseminated  sclerosis  for  the 
first  time  in  his  celebrated  Atlas  in  1835.  In  1838  it  was  also  de- 
scribed by  Carswell.  Turck  in  1855,  Rokitansky  in  1856,  Frerichs 
and  Valentina  in  the  same  year,  Rindfleisch  and  Leyden  in  1867, 
2ienker,  Charcot,  and  Vulpian  in  1862,  have  since  dealt  with  thesub- 
ject,  although  it  does  not  seem  to  have  been  known  in  Eugland  even 
in  1868.  The  lesion  in  children  was  only  called  attention  to  in 
later  years,  and  the  first  case  seems  to  have  been  that  of  Honemaker 
in  1879,  although  since  then  a  number  of  cases  have  been  published 
by  Unger,  Leube,  Charcot,  and  others,  and  altogether  the  best 
rSsumi  of  the  subject  in  children  is  that  which  has  been  written  by 
Pritchard. 

Pathology.  Disseminated  sclerosis  consists,  as  the  name  indi- 
cates, of  a  number  of  insulated  islets  of  sclerosis  throughout  the 
brain  or  the  spinal  cord,  or  both.  These  consist  of  circumscribed 
grayish  spots,  more  or  less  r^ular  in  contour,  sometimes  discrete, 
sometimes  confluent,  whilst  the  surrounding  nervous  parenchyma  has 
undergone  no  alteration.  These  sclerotic  patches  are  found  in  the 
walls  of  the  ventricles,  in  the  white  substance  of  the  centrum  ovale, 
in  the  septum  lucidum,  in  the  corpus  callosum,  in  the  optic  thalarai 
and  corpus  striatum,  occasionally  in  the  cerebellum,  in  the  medulla 
oblongata,  in  the  pons,  and  in  the  spinal  cord.  When  first  exposed 
to  the  air  these  grayish  spots  take  on  a  roseate  tint  like  that  of  the 
flesh  of  salmon.  Even  the  nerves  may  be  affected  at  their  origin 
from  the  brain  or  spinal  cord,  and  of  the  crauial  nerves  the  optic, 
olfactory,  and  trigeminus  are  most  prone  to  be  implicated.  In  some 
cases  the  patches  are  raised  above  the  surrouuding  surface  and  seem 
as  if  turgescent,  although  sometimes  they  cause  no  alteration  in  the 
superficial  height  of  the  nervous  organ,  and  are  even  occasionally 
depressed.  The  consistence  of  these  patches  is  usually  somewhat 
firmer  than  that  of  the  brain-tissue,  and  they  are  sometimes  quite 
hard.  In  the  brain  the  cortex  is  seldom  affected,  whilst  in  the  spinal 
cord  the  patches  appear  upon  the  surface,  and  sometimes  the  whole 
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thickness  of  the  cord  is  affected.  Microscopically  there  is  found  to 
be  a  hypertrophied  neuroglia,  glia-cells,  and  fibrous  spider-cells, 
and  iu  the  later  stages  a  dense  mass  of  fine  fibres  and  also  a  certain 
number  of  fatty  granules  and  globules,  probably  the  remains  of  the 
degenerated  nerve-element.  The  nerve-fibres  are  peculiarly  affected ; 
the  medullary  sheath  undergoes  degeneration,  but  the  axis-cylinders 
persist  to  a  remarkable  degree,  although  they  may  ultimately  dis- 
appear, whilst  all  the  vessels  are  thickened,  and  occasionally  the 
nerve-cells  are  atrophied.  There  is  occasionally  slight  hypertrophy  of 
the  connective  tissue  of  the  pia  mater,  but  this  is  rare.  What  the 
pathogenesis  of  the  affection  is  we  do  not  know,  or  whether  it  is  a 
primary  sclerotic  disease  or  an  outcome  of  vascular  disease.  Occa- 
sionally diffuse  sclerosis  is  found  in  conjunction  with  the  islets  that 
have  been  described.  I  believe,  however,  that  the  symptoms  of 
disseminated  sclerosis  can  be  caused  by  other  lesions  than  those 
which  have  just  been  narrated,  for  in  one  case  of  mine  which  was 
so  typical  that  I  had  lectured  upon  it  for  many  years,  and  which  I 
had  in  my  hospital  wards  for  three  years  under  daily  observation, 
there  was  found  to  be  a  meningitis  of  the  pia  mater,  lepto-meningitis 
cerebralis,  and  in  this  case  there  was  no  history  of  syphilis,  none  of 
the  cheesy  nodules  of  syphilitic  sclerosis,  nor  any  of  the  other  patho- 
logical lesions  of  sclerosis. 

Clinical  History.  To  anyone  who  has  read  this  section  upon 
the  pathology  of  this  disease,  it  will  be  apparent  that  there  must  be 
two  sets  of  clinical  symptoms,  namely,  general  ones  and  localizing 
ones.  In  other  words,  there  are  certain  symptoms  common  to  dis- 
seminated sclerosis  wherever  the  site  of  the  patches  may  be,  whilst 
there  must  be  localizing  symptoms  due  to  impairment  in  function  by 
the  latches  of  some  particular  portion  of  the  cerebro-spinal  axis. 
The  general  symptoms  are  : 

Tremor ; 

Slight  weakness  or  inco-ordi nation  ; 

Nystagmus ; 

Increase  of  tendon-reflexes  ; 

Contracture ; 

Optic-nerve  atrophy  ; 

Peculiar  S|)ecch  ; 

Vertigo. 
The  tremor  is  generally  present  only  when  voluntary  movements 
are  made,  and  to  this  the  name  of  inteniion-tremor  has  been  given. 
The  best  means  of  evoking  this  is  to  have  the  patient  take  a  glass 
of  water  in  his  hand  and  carry  it  slowly  to  his  lips,  when  the  tremor 
will  appear  ;  or  have  him  to  write  his  name  upon  a  blackboard,  or 
take  a  mcxlerately  heavy  book  in  his  hand,  or  do  any  other  acts  that 
call  for  the  exercise  of  volition.  This  tremor,  therefore,  disappears 
usually  when  the  patient  is  at  rest.  It  is  a  fine  tremor,  usually 
somewhat  coarser  than  that  of  paralysis  a^ritans,  and  in  many  cases 
l)econies  extreme  and  coarse  when  voluntary  movement  is  made. 
Great  stress  has  l)een  laid  upon  this  intention-tremor  as  a  diagnostic 
means  whereby  we  may  distinguish  disseminated  sclerosis  from  paral- 


THE  CEREBROSPINAL  NERVOUS  SYSTEM.  389 

ysis  agitans,  and  I  think  that  in  the  majority  of  cases  this  is  a  valid 
distinctioDy  yet  in  some  cases  of  paralysis  agitans  the  same  character- 
istics of  tremor  may  be  observed,  whilst  in  some  cases  of  dissemi- 
nated sclerosis  the  tremor  is  also  present  when  the  patient  is  at  rest^ 
although  this  last  is  exceptional.  With  this  tremor  usually  goes  a 
slight  inco-ordination,  which  is  shown  by  the  diiBculty  that  the 
patient  evinces  in  carrying  a  glass  of  water  to  the  lips,  or  in  writing, 
although  it  is  impossible  to  say  how  much  of  this  inco-ordination 
is  due  to  the  tremor  and  how  much  to  actual  inability,  aside 
from  the  tremor,  to  make  the  different  groups  of  muscles  act  to- 
gether harmoniously.  With  the  tremor  and  inco-ordination  there  is 
a  slight  paresis,  which  can  be  shown  by  the  feeble  grasp  of  the  hand, 
either  in  pressing  the  physician's  hand  or  in  testing  by  the  dyna- 
mometer, or  in  the  feeble  hold  of  a  pencil  or  a  piece  of  chalk.  As  in 
the  case  of  the  inco-ordination,  however,  it  is  difficult  to  say  how 
much  of  this  is  from  the  tremor. 

Nystagmus  is  a  common  symptom,  and,  like  the  tremor,  it  is  usu- 
ally present  only  on  movement,  consisting  of  movements  of  the  globe 
in  each  direction,  generally  more  marked  in  the  lateral  than  in  the 
upward  movement  of  the  eyes,  or  greatest  when  the  eyes  are  directed 
to  one  side,  but  it  is  rarely  rotatory.  Occasionally  a  slight  weakness 
in  conjugate  movements  of  the  eye  is  also  observed,  generally  to  the 
sides.  The  tendon-reflexes  are  almost  invariably  increased,  and  this 
exaggeration  is  found  in  increased  knee-jerk,  ankle-clonus,  and  hasty 
micturition. 

Contracture  is  a  common  symptom.  In  slight  degrees  it  may  only 
be  evoked  by  the  methods  to  which  I  have  called  attention  on  page 
169,  namely,  extending  the  arm  or  leg,  instructing  the  patient  to  let 
it  go,  testing  by  gentle  movements  of  flexion  and  extension  as  to 
whether  he  has  done  this,  then  bringing  the  arm  or  leg  to  an  ex- 
tended position,  and  suddenly,  without  warning,  flexing  the  limb, 
when,  if  there  is  any  commencing  contracture,  a  sudden  click-like 
muscular  resistance  will  be  experienced  by  the  hand  before  the  flexion 
is  completed.  When  contracture  is  more  pronounced,  a  rod-like 
exteusion  and  a  wax-like  resistance  that  is  offered  to  the  hand  in 
movements  of  flexion  will  make  the  symptom  very  evident. 

Optic-nerve  atrophy  is  a  frequent  symptom,  either  as  the  result  of 
a  primary  atrophy  or  from  a  patch  of  sclerosis  on  the  optic  chiasm 
or  in  the  optic  nerve,  and  sometimes  it  is  associated  with  impairment 
of  vision  or  even  s^mental  defects  of  vision. 

The  speech  of  disseminated  sclerosis  is  characteristic.  It  is  jerky 
and  scanning  or  slaccaJto^  so  that  the  patient  hesitates;  there  are 
insular,  jerky  movements  about  the  muscles  of  the  mouth  and  the 
tongue,  and  the  teeth  are  uncovered  in  utterance.  In  my  opinion, 
the  speech  is  of  more  value  as  a  means  of  differential  diagnosis  from 
paralysis  agitans  than  the  tremor,  because  in  shaking  palsy  the  speech 
is  the  very  antithesis  of  the  speech  in  disseminated  sclerosis,  being 
slow,  deliberate,  seemingly  wise. 

Vertigo  is  a  frequent  symptom,  although  it  is  not  in  my  experience 
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so  common  as  Charcot  would  have  it  to  be^  and  it  is  rarely  aooom- 
panied  by  vomiting. 

These  are  the  general  symptoms. 

In  addition  to  these  there  may  be  localizing  ones  of  great  variety 
due  to  the  implication  of  some  part  of  the  brain,  oerebellumy  spinal 
cord,  or  peripheral  nerves  by  a  sclerotic  patch.  An  attempt  has 
been  made  to  distinguish  between  the  cerebral  symptoms  and  the 
spinal  ones,  but  this  can  only  be  done  by  means  of  the  localizing 
signs  and  not  by  means  of  the  general  ones.  It  is  useless  to  attempt 
to  catalogue  the  different  localizing  symptoms,  because  they  are  as 
various  as  are  the  functions  of  the  nervous  system.  None  of  the 
general  symptoms  have  been  explained  by  the  localizing  of  patches, 
with  the  possible  exception  of  the  optic- nerve  atrophy.  In  general 
terms,  it  may  be  said  that  if  a  sclerotic  patch  implicates  the  motor 
tract,  it  will  cause  paralysis.  An  increase  in  the  tendon-reflexes  and 
contracture,  it  must  be  borne  in  mind,  however,  is  not  evidence  of  an 
implication  of  the  lateral  columns,  as  some  observers  have  stated,  for 
these  symptoms  are  found  when  the  lateral  columns  are  not  affected. 
In  very  few  cases,  as  we  have  stated,  is  the  gray  matter  of  the  cor- 
tex affected,  so  that  when  there  are  lesions  referable  to  this  gray 
matter,  such  as  dementia,  as  a  rule  disseminated  sclerosis  should  be 
excluded  except  in  children.  If  the  cerebellum  is  affected,  the  char- 
acteristic symptoms  of  cerebellar  disease  will  be  added  to  the  general 
symptoms.  If  there  is  a  sclerotic  patch  destroying  the  functions  of 
certain  spinal  areas,  symptoms  of  impairment  of  such  areas  will  be 
present,  and  the  most  frequent  of  these  seems  to  be  some  of  the  symp- 
toms of  locomotor  ataxia,  such  as  loss  of  the  knee-jerk  and  marked 
ataxia,  which  are  probably  due  to  the  implication  of  the  ix)sterior 
columns  by  a  sclerotic  islet.  The  duration  of  the  disease  is  indefinite. 
Thus,  I  have  known  one  ease  to  last  fifteen  years,  and  another  to 
terminate  in  two  years,  whilst  Gowers  speaks  of  one  that  lasted  only 
a  year  and  three-quartere.  The  disease  may  gradually  progress  to 
great  helplessness  without  actual  paralysis,  or  there  may  he  a  sudden 
apoplectoid  attack,  or  the  patient  may  die  of  failure  of  respiration. 
Tlie  nutrition  is  usually  unimpaired  throughout.  When  the  disease 
occurs  in  children,  it  has  certain  peculiarities  that  are  not  so  often 
present  in  the  adult.  Thus,  the  sudden  onset  is  most  common,  and 
this  may  succeed  a  convulsion.  Strabismus  is  frequently  an  early 
symptom.  A  low  standard  of  intelligence  is  the  rule.  Convulsions 
were  observed  in  more  than  half  the  cases.  Contracture  is  not  nearly 
so  frequent  as  in  the  adult.  Tremor  and  ataxia,  however,  are  quite 
as  constant  in  the  child  as  they  are  in  the  adult. 

Etiology.     The  etiological  factors  which  bear  a  certain  relation- 
ship to  (liaseminated  sclerosis  are : 

Age; 

Sex  ; 

Heredity ; 

Exposure ; 

Emotions ; 

Trauma ; 

Febrile  disease. 
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Most  cases  are  fouDd  between  the  ages  of  tweoty  and  thirty-five 

jreare,  but  the  disease  also  octnii^  in  ehildreii,  an<!  Dr.  W,  B.  Fritehard, 

Pchief  of  my  clinio  at  the  New  York  Polyclinic,  has  colle<^:ted  from  the 

literature  more  than  fifty  eases  iu  children,  ranging  from  fourteen 

mouths  to  fourteen  aud  a  half  years. 

The  disease  appears  to  Ije  much  more  common  among  adult  females 
than  naales,  although  in  cliildreu  the  sexe^^  are  about  tH]imlly  divided. 
Heredity  is  a  frequent  cause*  The  most  remarkable  proof  of  tliis 
WH9  observed  by  Pelizfeus,  who  ol>served  the  transmission  of  the 
disease  through  sucte^ive  genemtions,  the  symptoms  raanifestiug 
themselves  in  the  male  mcml>ers  of  the  family  only;  but  instead  of 
the  direct  here<lity  of  disseminated  sclerosis^  there  may  be  simply  a 
general  neurotic  heredity. 

Exposure  to  cold,  and  especially  to  damp  cold,  lias  frequently 
seemed  to  be  a  cause. 

The  emotions  are  potent  factors,  as  in  paralysis  agitans  ;  thus 
Spitzka  saw  a  ease  develop  from  fright  in  a  cigarmaker,  and  Wilson 
narrates  the  history"  of  a  child  one  year  old  who  was  thrown  into  a 
convulsion  by  having  a  goose  thrown  at  her,  and  after  the  convul- 
sion the  disease  developed. 

Trauma  is  a  frequent  cause  also. 

Febrile  disease,  stieh  as  sf^rlet  fever,  measles,  j^ertussis,  diphtheria, 
Bmallpcjx,  and  typhoid  are  frcf|neut  causes  iu  childhoml,  and  Sparks 
^has  even  seen  a  case  developing  after  herpes  zoster. 

Prognosis.     The  prognosis  of  disseminates!  sclerosis  is  hopeless, 
I  am  sorry  to  say  that  no  f^ase  of  cure  has  ever  been  recorded. 
Diagnosis.     The  diagnosis  should  be  from  : 
^K  Paralysis  agitans ; 

^H  Chorea ; 

^H  liysteria ; 

^m  The  metallic  ti^emors  and  alcoholism  ; 

^1  Lepto-meningitis. 

^  From  })aralysis  agitaus  the  diagnosis  in  the  typical  cases  can  be 
I  made  with  ease.  This  will  Ije  seen  by  the  following  parallel  pro- 
^»re8S: 

I 


^. 


Faralyin't  Agiian*. 
Age  orer  Ibrtjr, 
TfeiDor  uioftlljr  preseut  only  upon  roluntAO' 


ebalotr^  delit>erate,  wise,  monotanous. 

Atiitnda  chancterfMtc :  head  btmt  Bome- 
wtuil  foTwiird,  •shoulders  beld  ttlUly;  w«lk 
ibafaiiig  and  ^lifT. 

Briiftd -crumbling  position  of  Uie  flngen. 

OpUtMierre  Alropbjr  nre. 

Impolie  togo  ronn'ftrd.  orco  riisteriind  fnater 

mrard,  or  to  go  backw&rd  or  lalerall^*  (pro- 
^piulilcm,  festlDAtlon,  retropultion,  lureropui- 
ilon). 

EzftggemUoo  of  tendoD-re flexes  iinti  uon- 
tnctnre  tmre. 


DiMteminated  Sderoait. 
A^re  under  thirty-five,  or  even  In  &  child. 
Tremor  uaually  preseot  both  UfKin  move* 
ment  and  when  the  p&Uant  k  &t  rest. 
SjM-t'ch  jerky,  tremulous,  soaoitlng. 
No  littitude  at  all. 


Ko  ipeeial  position  of  band. 
Xyslfliarniiis  frequent, 
optic- nerve  llt^►ph>•  frequent. 
No  impulse  to  go  in  &n;  direction. 


Exaggeration  of  teiidon*reflexea  &nd  oon- 
tmcture  rrecjuenL 


These  signs  in  the  two  diseases  will  make,  as  I  have  said,  the 
diagnosis  ea^y  in  a  typiral  case  ;  but  in  a  non-typic«il  rase,  or  in  a  case 
that  stands  at  the    Ijorderland  Ijetween  tlie    age  of  thirty-five  and 
j  forty,  the  diagnosis  may  be  very  difficult  indeed. 
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In  the  ordinary  cases  of  Sydenham's  chorea  the  diagnosis  should  not 
be  at  all  difficult,  because  there  is  no  tremor,  and  the  muscular  move- 
ments are  jerky,  quickly  beginning  and  quickly  ending,  or  wave-like 
in  the  athetoid  variety.  lu  some  late  oases  of  chorea,  however,  that 
have  resulted  from  improper  treatment  of  the  original  attack  or  the 
relapses,  there  may  be  a  mixture  of  clioreic  movements  and  muscu- 
lar spasm  fnot  contracture)  that  may  at  first  sight  cause  confusion, 
but  the  lack  of  true  tremor  and  the  other  symptoms  of  the  disease 
will  soon  make  the  matter  clear. 

In  some  cases  of  hysteria,  especially  if  it  be  associated  with  tremor 
and  hysterical  paralysis  of  slight  degree,  there  may  be  some  confu- 
sion at  first,  but  the  history  of  the  case  and  the  lack  of  the  many 
symptoms  of  disseminated  sclerosis  will  afterward  prevent  continued 
confusion  upon  the  subject. 

Metallic  tremors  of  lead,  copper,  and  mercury  are  entirely  lacking 
in  the  characteristic  symptoms  of  disseminated  sclerosis,  so  that  the 
mere  mention  of  this  fact  should  prevent  error  of  diagnosis. 

In  alcoholism  the  history  of  continuous  drinking  or  of  a  receut 
debauch,  and  the  absence  of  nystagmus,  intention-tremor,  exaggerated 
knee-jerk,  optic-nerve  atrophy,  etc.,  are  sufficient. 

Lepto-menindtis  cerebri — that  is,  meningitis  of  the  cerebral  pia 
mater — is,  as  I  have  seen  in  one  case  of  my  own  which  I  have  already 
cited,  quite  capable  of  causing  the  typical  symptoms  of  disseminated 
sclerosis.  In  my  case,  however,  there  was  a  marked  dementia  that 
suj)ervcned  within  a  year  after  the  onset  of  the  disease,  and  if  this 
should  prove  to  be  true  of  cases  that  may  be  observed  in  the  future, 
it  will  be  a  valuable  means  of  differential  diagnosis. 

Treatment.  I  am  sorry  to  say  that  the  treatment  of  dissemi- 
nated sclerosis  amounts  to  nothing.  I  have  never  yet  succeeded  in 
doing  more  than  causing  some  palliation  of  the  tremor.  For  this 
purpose  I  find  the  bromide  of  potash  and  hyoscyamine  the  best 
drugs.  The  bromide  of  potash  should  l)e  given  in  doses  of  10  grains 
twice  or  three  times  a  day,  in  conjunction  with  yj^  grain  of  the 
hyoscyamine  of  the  crystallized  form  onc»e  or  twice  a  day,  as  may  be 
found  necessary  to  mitigate  the  tremor.  For  the  other  symptoms  I 
have  never  found  anything  of  value,  although  I  have  patiently  tried 
galvanism,  farad  ism,  ergot,  iodide  of  potash,  mercury,  uitmte  of  sil- 
ver, and  hydrotherapy. 

LEAD-POISONINO. 

Lead  can  be  carried  into  the  human  body  in  many  ways — by 
means  of  the  mouth,  the  skin,  and  the  lungs ;  and  when  taken  into 
the  body  it  can  be  stored  up  in  surprisingly  large  quantities,  so  that 
as  much  as  two  grains  have  been  found  in  the  brain  in  a  fatal  case. 
The  sources  of  poisoning  are  innumerable.  The  workers  in  lead- 
factories  are  most  frequently  affecte<l,  as  well  as  many  other  artisans, 
such  as  painters,  plumbers,  type-setters,  type-founders,  glaziers,  glass- 
grinders,  etc.  The  occasional  sourc^es  of  lead-poisoning  are  of  late 
years  not  nearly  so  numerous  as  they  were  a  decade  or  more  ago,  but, 
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DevertheleBS  they  occur.  Thus,  preserved  fruits,  vegetables,  acid 
fruits  cooked  in  glazed  earthenware  vessels,  shot  left  in  wine  bottles 
after  cleaning,  snuff  packed  in  lead  paper,  hair-dyes,  cosmetics,  and 
flour  ground  in  defective  mills  sometimes  still  induce  the  toxic  effects 
of  lead.  From  Marshall's  experiments,  it  is  probable  that  the 
absorption  of  lead  is  gastric,  and  not  intestinal ;  but  the  most  ex- 
haustive series  of  experiments  upon  the  effects  of  lead  have  been 
those  of  Prevost  and  Binet.  Beside  the  clinical  symptoms  which 
are  familiar  to  most  observers,  they  have  shown  that  there  are  diminu- 
tion and  alteration  of  the  red  blood-globules  without  increase  in  the 
white  corpuscles,  albuminuria,  fatty  degeneration,  occasional  |)ericar- 
ditis,  with  at  times  granulo-fatty  changes  iu  the  myocardium  and 
s^mental  degeneration  of  the  peripheral  nerves.  Investigation  has 
shown  that  the  lead  accumulated  iu  the  muscles  and  in  the  kidueys, 
and  that  this  was  always  in  proportion  to  the  length  of  time  during 
which  the  animal  had  been  taking  lead.  It  was  also  found  abun- 
dantly as  phosphate  in  the  bones,  the  relative  proportions  of  the 
mineral  and  organic  constituents  of  the  bone  remaining  unaltered. 
The  liver  generally  contained  but  little  lead  in  cases  of  prolonged 
administration,  although  the  quantity  might  be  increased  temporarily 
after  each  dose;  but  it  never  accumulated  in  the  liver  as  it  did  in  the 
kidneys.  Only  small  quantities  were  found  in  the  muscles,  spleen, 
nerve-centres,  eyes,  lungs,  heart,  pancreas,  genital  organs,  and  blood. 
Blyth,  examining  portions  of  the  bodies  of  two  persons  dying  sud- 
denly from  lead-poisoning,  extracted  from  the  liver  ^  grain  of  sulphate 
of  lead,  from  one  kidney  about  A^  grain,  from  a  cerebrum  about  a 
grain  and  a  half,  and  fiom  a  cerebellum  about  ^  grain.  Putnam  has 
examined  the  urine  of  eighty-six  individuals,  both  healthy  and  suf- 
fering from  lead- poisoning,  and  has  arrived  at  some  rather  remarkable 
conclusions.  He  finds  that  the  urine  of  persons  in  j)erfect  health  is 
almost  free  from  lead  ;  but  that  in  neurasthenia  and  epilepsy  a  small 
minority  have  lead  in  the  urine ;  that  the  lead  increased  in  propor- 
tion as  these  nervous  symptoms  were  associated  with  organic  disease ; 
that  among  the  cases  with  organic  disease  lead  was  found  most  con- 
stantly in  chronically  diseased  teeth,  extending  generally  along  a  row, 
but  sometimes  limited  to  individual  teeth ;  that  those  having  least 
cachexia  were  those  in  which  lead  was  not  present ;  but  that  none 
was  found  in  progressive  muscular  atrophy. 

The  symptoms  of  lead-poisoning  are  the  so-called  cachexia,  the 
so-called  lead-line  on  the  gums,  colic,  pains,  paralysis,  cerebral 
symptoms,  hemiplegia,  and  hemiansesthesia. 

The  so-called  lead-cachexia  consists  of  anaemia,  due  to  actual  dimi- 
nution in  the  principal  blood-corpuscles,  as  well  as  to  impairment  of 
muscular  strength.  Fever  is  very  seldom  present,  and  only  in  slight 
degree.  The  lead-line  is  an  irregular  hluisb-black  line  along  the 
gums  at  the  junction  with  the  teeth.  Lead  colic  is  too  well  known 
to  need  more  than  a  bare  mention.  It  is  accompanied  by  vomiting, 
slight  changes  in  the  pulse,  and  constipation.  The  pains  are  either 
vague  or  referable  to  the  muscles  of  the  joints,  sometimes  conjoined 
with  tenderness  of  the  muscles,  with  slight  sensory  symptoms,  such 
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as   tingling,  very  rarely  with  anaesthesia.       Motor    paralysis,  with 
atrophy,  is  a  most  frec|oent  symptom  in  the  c^se  presented  at  our 
clinics.     Thus,  in  75  cases  observed  at  the  New  York  Polyclinic, 
this  muscular  paralysis  and  atropliy  were  preseot  69  times.     The 
typical   paralysis  is  that    known  as  **  wrist-drop.*'      It   is  due  to 
an  inaljility  to  extend  the  fi ng'ers,  s<imctinies  all  the  fingers,  some- 
times only  the  ivvo  middle  ones,  or  tfie  first  and  second.     The  long, 
extensors  are  the  nmseles  primarily  aif^ccted.     But  at  this  time,  ill 
shoutd   be   i^meml>ered,  the  distal   phalanges  (rau    be  extended,  agj 
Dnchenne  has  shown,  by  the  interossei  and  Inmbrimlas.      Exteosioii 
of  the  thumb  is  also  genemlly  impairefl  or  lo«t,  although  its  meta- 
carpal bone  can  be  extended.    The?  extensors  of  the  wrist  next  become 


Fio.  160. 


Clue  of  luftd'tMimlrili  afltooUn^  the  estenior  muadei. 

Aflbcted,  and  the  wrist-drop  then  becomes  complete*     These  different 

muscles  are  affected  in  varying  degrees  in  different  cases,  sometimes 
first  upon  the  radial,  sometimes  upon  the  ulnar  side.  As  Dtiehenne 
has  shown,  tlie  wrist  can  nevertheless  in  some  cases  at  this  perirKl 
be  extended  when  the  fingers  are  strongly  flexed,  which  is  one  to 
the  fact  that  the  extensor  carpi  ulnaris  or  radial  is  is  nnatfected. 
The  afft^tcd  mnscles,  therefore,  are  in  a  mnge  of  distribution  of 
the  muscnlo^spiral  nerve,  but  the  supinator  longus,  supplied  by  the 
same  nerve,  generally  is  not  imj>aireil,  nor  is  tlie  extensor  of  the 
metacarpal  bone  of  the  thumb.  The  paralyzed  muscles  are  usually 
atrophied,  the  atrophy  sometimes  coming  tirst,  but  generally  the 
|>aralysia.  These  affected  muscles  are  usually  altered  in  their  mus- 
cular reaction*  There  is  sonietitiies  tlie  ordinary  degeneratioQ  of 
reaction,  sometimes  merely  a  slight  diminution  in  response  to  fara- 
dism.  Erb  and  Gowers  have  seen  a  slight  reaction  of  degeneration 
preceding  the  onset  of  the  paralysis,  the  positive  closing  ooDtraction 
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being  more  marked  than  the  negative  closing,  anil  a  cuutinnous 
tetanic  contraction  being  prtxliiced  during  the  |>as8age  of  the  eurrent. 
I  have  never  seen  this.  Resides  these  muscles  of  the  lower  arm, 
aooie  of  those  of  the  upper  arm  and  shoulder  are  rx^easioually  impli- 
cated, inoBt  frequently  the  deltoid,  snfuetimes  the  biceps,  hraehialis 
antieu8,  and  triceps.  Paralysis  of  the  leg^  is  mre,  but  I  have  ob- 
ierved  it  in  several  instaoceSj  and  the  muscles  affected  are  the  peronei, 
»Qpplied  by  the  peroneal  nerve,  and  the  long  extensors  of  the  toe«* 
In  some  rare  cases  there  is  a  general  paralysis.  In  the  leases  in 
which  the  atrophy  precedes  the  motor  paralysis^  there  is  often  a  very 
close  simulation  of  progressive  muscular  atrophy,  more  especially  as 
fi bri  1  lary  twitch i ugs  are  fou  ad ,  Muacu lar  cram |>s  occasional ly  occu r , 
generally  in  the  legs.  Tremor  is  sometimes  also  observed.  Lead- 
poisoning  sometimes  has  a  purely  local  effect,  causing  impairment  of 
sensation  and  occasional  paralysis.  The  cerebral  disturbances  consist 
of  convulsions,  delirium,  coma,  heraiaoiesthesia,  hejuiplegia,  and 
chronic  mental  dihturbances,  the  latter  most  commonly  taking  the 
form  of  melancholia,  sometimes  simulating  general  paresis.  These 
cerebral  symptoms,  however,  are  exceptional.  When  such  general 
symptoms  as  convulsions,  delirium,  and  coma  are  observed,  their 
onset  may  be  acute  or  preceded  by  such  prwlromata  as  vertigo, 
tinnitus  aurium,  and  sleeplessness.  The  convulsions  may  be  epileptic 
in  form,  or  of  the  types  of  liystero~cpile]isy  or  catalefjsy.  When 
there  are  delirium  and  convulsions,  a  condition  of  coma  usually 
supervenes,  but,  although  deep,  this  coma  is  not  complete.  A  rise  of 
temperature  from  100^  to  101  i'^,  or  eveu  102^,  is  sometimes  observed 
in  conjunction  with  this  sympt<im,  and  death  may  oc*cur,  Hemi[>legia 
and  hemianajsthesia  are  usually  transient.  The  mental  disturbances 
that  have  been  mentioned  are  chronic.  Ocular  symptoms  are  occa- 
sionally observed  in  lead-poisoning,  such  as  inequality  of  the  pupil, 
amblyopia,  bilateral  amaurosis,  or  the  ocular  affec*t ions  which  usually 
go  with  heraianiesthesia,  sueJi  as  txincentric  limitation  of  the  field  of 
vision  and  loss  of  color-sense.  Optic  neuritis  is  by  no  means  infre- 
quent in  cases  of  acute  lead-|)oisoniug,  and  when  there  is  a  cerebral 
implication  there  may  l>e  a  simple  atrophy* 

The  most  frequent  pathological  lesions  found  in  cases  of  lead- 
poisoning  are  those  of  neuritis,  especially  iu  the  intramuscular  nerve- 
fibres,  although  the  changes  are  also  found  in  the  nerve-trunks.  In 
some  cases  the  neuritis  begins  in  the  me^idlary  sheath  ;  in  others  there 
is  the  ordinary  degeneration  of  the  ners^e-fibres,  such  as  is  seeu  after 
section  of  the  nerve ;  and  in  still  other  cases  the  neuritis  affects  the 
nerve^segments,  which  are  se)>arate<l  by  normal  portions  of  nerve. 
Changes  will  ap|>ear  iu  the  peripheral  portions  of  the  nerve  external 
to  the  anterior  roots,  although  occasionally  the  latter  are  affected* 
The  posterior  roots  are  almost  invariably  normal  The  fibres  of  the 
atrophied  muscles  pre^ient  the  usual  appearance  of  muscular  atrophy. 
As  a  rule,  the  spinal  cord  and  brain  are  unaffe<:'te<J»  Ivut  in  some 
cases  the  cells  of  the  anterior  horns  have  been  atrophiefl,  or  spots  of 
softening  have  been  found  in  the  anterior  horns  and  the  surrounding 
brain*matter,  or  there  has  been  a  thickening  of  the  vessels  of  the 
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cord  or  a  proliferation  of  the  connective  tissue,  whilst  in  the  brain 
sh'ght  meningitis  (especially  of  the  pia  mater)  and  hypersemia  of  the 
dura  mater  have  been  found. 

The  diagnosis  of  cases  of  lead-poisoning  can  usually  be  made  with 
ease.  The  characteristic  lead-line  around  the  gums,  the  wrist-drop, 
the  lead-colic,  and  the  history  of  the  exposure  to  lead  will  usually 
suffice.  It  must,  however,  be  remembered  that  wrist-drop  may  occur 
from  arsenical  poisoning  and  from  the  effects  of  silver.  In  cases  of 
arsenical  poisoning,  however,  there  is  often  an  ataxia  with  impairment 
of  sensation,  and  in  cases  of  poisoning  by  silver  there  is  the  character- 
istic discoloration  of  the  skin,  and  almost  invariably  the  poisoning  has 
been  because  of  the  medicinal  use  of  the  metal.  If  there  is  no  history 
of  exposure  to  lead,  however,  the  diagnosis  may  be  a  matter  of  some 
difficulty,  but  a  rigid  investigation  of  the  patient's  environment  will 
make  the  case  plain.  When  there  is  simulation  of  progressive  mus- 
cular atrophy  from  lead-poisoning  there  may  be  considerable  trouble 
in  reaching  the  correct  diagnosis.  In  all  doubtful  cases  examination 
of  the  drinking-water  and  of  the  urine  should  be  made. 

The  prognosis  of  the  nervous  symptoms  of  lead-poisoning  are  gen- 
erally good.  All  the  cases  that  come  to  my  clinic  recover,  and  I  have 
never  seen  cases  in  private  practice  that  did  not  do  the  same. 

The  treatment  of  lead-poisoning  should  be  by  means  of  the  iodide 
of  potassium,  salines,  tonics,  electricity,  and  rest  in  the  severe  cases. 
The  iodide  of  potassium,  in  doses  of  10  to  15  grains  three  times  a  day, 
is  an  invaluable  drug  in  increasing  the  excretion  of  lead  by  the  urine 
in  some  unknown  combination.  Some  authors  warn  us  against  using 
the  iodide  in  large  doses  when  there  are  acute  symptoms,  in  the  fear 
that  the  toxic  effects  of  the  lead  should  \ye  increased  by  its  sudden 
passage  from  the  tissues  and  into  the  blood.  I  have  never  seen  any 
such  result  in  an  experience  of  over  twenty  years.  The  best  saline 
is  the  sulphate  of  magnesia,  and  this  should  be  used  to  produce  one 
or  two  free  movements,  and  then  only  as  a  laxative.  It  should  never, 
however,  Ik?  used  to  the  point  of  depressing  or  weakening  the  patient, 
as  is  too  oflen  done.  It  should,  moreover,  be  remembered  that  the 
excretion  of  the  lead  is  not  the  only  object  of  treatment,  but  that  the 
human  organism,  weakened  by  its  presence,  must  be  sustained.  In 
all  cases,  therefore,  tonics  should  be  made  use  of  for  a  few  weeks, 
and  the  best  of  these  is  iron,  preferably  the  dialyzed  form,  the  albu- 
minate in  doses  of  one  drachm  three  times  a  day  in  a  cup  of  water, 
or  the  peptonate,  in  the  form  of  compressed  tablet,  three  to  five  grains 
throe  times  a  day.  The  iron  can  usually  be  advantageously  given 
with  tonic  doses  of  quinine,  two  grains  three  times  a  day,  or  the 
elixir  of  calisaya.  In  oases  of  oolio,  morphia  should  be  used  hypo- 
dermically  to  relieve  the  pain,  and  usually  the  morphia  will  act  best 
when  ooinbinwl  with  atropia.  The  galvanic  or  faradic  current  is  of 
invaluahle  service  in  treating  j)aralysis,  and  should  be  applied  to  the 
affected  nerves  in  the  manner  indicated  u|)on  pages  12S  d  seq. 


Synonyms :    Latin,  Morbus  sactT  seu  comitialis. 
lepsie*     German,  FiiUsueht.     Spanish,  XIal  caduco. 

Definition.  The  term  epilepsy,  from  izdafi^idi'tt}^  **  to  seize 
upon,"  means  convulsions  that  are  either  tonic  or  clonic,  of  one  limb 
or  of  several  or  of  the  whole  body,  with  or  without  loss  of  eonscions- 
De&i ;  or  loss  of  consciousness  of  a  certain  character  ;  or  certain  phc- 
nomeoa  that  are  supposed  by  some  authors  to  be  the  equivalents  of 

re  convulsive  or  comatose  symptoms. 
History.     Epilepsy  was  known  as  far  back  as  the  time  of  Hip- 
pocrates, but  it  was  ill  defined,  and  the  knowledge  of  the  elinii^l 
symptoms  and  the  nature  of  the  variouj^  forms  has  been  the  work  of 
tJbe  writiDf^  of  the  last  twenty  years,  largely  synchronous  with  the 

*reat  development  that  lias  taken  place  in  this  time  in  our  knowledge 
f  cerebral   localizatiou  and   tlie  diseases  of  the  brain,  cercbellum, 
spinal  t*ord,  and  periplicral  nervous  system. 

Clinical  Svmi*T(jms.     Tlie  main  types  of  epilepsy  are — 

I  Grand  mcU; 

Pdit  ftml ; 
Convulsive  movements  without  loss  of  consciousness ; 
Vertipjo ; 
Double  consciousness ; 
Hystero-e  pile  pay ; 
Procursive  epilepsy ; 
Laryngeal  epilepsy. 
The  symptoms  of  the  typical  attack  of  epilepsy  are  a  sudden  loss 
of  consciousness,  a  sharp  automatic  cry,  a  fall,  a  series  of  tonic  mus- 
ctilar  movements  of  short  range  whicli  are  quickly  succeeded   by 
general  clonic  convulsions,  these  latter  lasting  for  several  seconds  or 
minutes,  when  the  ^Mitieut  Iwcomcs  partially  conscious,  being  half- 
dazed,  and  then  gradually  merges  into  what  seems  like  a  deep  sleep, 
but  in  really  a  return  to  unconsciousness,  this  quasi-slumber  Ijeing 

I  generally  an  hour  or  more  in  duration.  This  type  is  known  m  grand 
ma/,  or  major  epilepsy.  The  devialioos  from  it,  however,  are  innu- 
bienible.  The  most  frerjueot  non-typical  group  of  phenomena  consists 
of  a  loss  of  consciousness,  either  without  eouvuIsi%'e  movements,  or 
with  very  slight  ones.  This  is  known  as  pelit  mai^  or  minor  epi- 
lepsy. Or  there  may  be  convnlsi%'e  movements  of  the  fingers  alone, 
particularly  where  the  heredity  is  dying  out  in  a  family  ;  or  there 
may  be  a  sensation  of  vertigo,  which,  iudei^,  very  frequently  occurs 
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in  the  individuals  between  the  grand  mat  and  petit  mal  attacks ;  or 
there  may  be  other  sensations  which  are  called  aura ;  or  there  mav 
be  conditions  of  double  consciousness,  as  it  is  called,  in  one  of  wbicn 
a  person  may  lead  his  usual  life  and  in  the  other  lead  a  totally  dif- 
ferent one.  The  most  frequent  of  all  these  is  either  the  grand  mal 
or  the  petit  mal.  The  color  of  the  face  in  these  attacks  is  very 
variable,  being  sometimes  pale  and  sometimes  suffused.  It  should 
always  be  remembered  that  statements  regarding  this  color  of  the 
face  are  very  unreliable,  as  the  onlookers  are  generally  too  much 
disturbed  emotionally  to  be  accurate  observers.  The  physician  him- 
self seldom  sees  an  attack,  even  if  he  be  the  resident  of  a  bos- 
pital ;  thus,  while  it  would  tax  my  memory  for  me  to  recall  the 
thousands  of  cases  I  have  treated  in  twenty  years  of  professional 
life,  I  could  easily  count  up  all  those  that  I  have  observed  during 
the  attack  itself. 

In  some  cases  there  is  a  queer  combination  of  hysteria  and  epi- 
leptoid  symptoms,  varying  from  the  pronounced  hysterical  attack  to 
the  frightful  cases  which  are  illustrated  in  the  writings  given  out 
from  the  great  Parisian  hospital  of  La  SalpStri^re ;  but  these  are 
seldom,  if  ever^  seen  in  this  country,  and  what  we  American  phyBi- 
cianscall  hystero-epilepsy,  and  what  the  English  physicians  designate 
by  the  same  name,  is  of  a  very  much  less  sensational  nature  than 
what  the  French  describe.  True  hystero-epilepsy  rarely  b^ns  with 
a  cry  or  change  of  color  in  the  face,  but  generally  with  the  tonic 
convulsive  movements  of  true  epilepsy.  These  are  followed  by  the 
period  of  so-called  "  clownishness,''  characterized  by  all  sorts  of 
bizarre  movements,  opisthotonus,  distended  abdomen,  grimaces,  etc. 
Then  succeed  a  series  of  passionate  attitudes,  with  delirium.  It  is 
claimed,  too,  that  ovarian  compression  will  cause  the  symptoms  to 
cease,  but  this  has  not  been  so  generally  in  the  cases  which  I  have 
seen.  All  these  types  of  hystero-epilepsy,  however,  are  different  from 
the  true  epilepsy  in  the  admixture  or  predominance  of  purposive  or 
seemingly  purposive  movements  instead  of  a  rigidly  tonic  or  clonic 
movement  of  a  sliock-like  character,  whilst  opisthotonus,  a  non- 
epileptic  symptom,  is  occasionally  observed  in  them. 

Procursive  epilepsy  has  been  recently  described  by  Mairet,  and 
consists  of  running  movements  forward,  but  otherwise  presenting 
the  usual  phenomena.  It  may  alternate  with  ordinary  epilepsy,  or 
precede  or  merge  into  it. 

The  so-called  laryngeal  vertigo  is  unquestionably  a  variety  of 
epilepsy,  and  the  term  vertigo  should  be  discarded,  because,  as  is 
stated  under  "  Vertigo,'*  this  latter  term  should  be  resei*ved  for  sub- 
jective sensations  of  loss  of  equilibrium,  with  either  no  impairment 
of  consciousness  or  very  slight  implication  of  it.  Laryngeal  epilepsy 
has  not  as  yet  l^een  described  in  children,  but  it  probably  will  be  in 
the  course  of  time.  It  consists  of  a  slight  loss  of  consciousness, 
occasionally  with  light  tonic  or  clonic  movements,  and  the  exciting 
cause  is  some  laryngeal,  tracheal,  or  bronchial  affection,  such  as 
laryngeal  tumors,  asthma,  etc.  Those  cases  which  have  been  reported 
so  far  have  ceased  after  the  cure  or  removal  of  the  seeming  cause, 
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>tit  the  historieB  hav^e  not  been  extenckfl  over  a  sufficient  length  of 
time  to  exclude  the  possibility  of  recurrence. 

Certain  dream-like  states  may  precede  the  typical  manifestations 
of  epilepsy,  or  take  their  place.     They  are  simply  degrees  of  impair- 
ment of  consciousness.     Of  the  latter,  the  condition  of  double  con- 
seiousoesa  is  the  most  marked.     One  patient  of  mine,  a  lad  of  four- 
teen, would  wander  for  days  about  tlie  lower  cjuarters  of  New  York, 
sometimes  earning  wages  in  some  light  (XX'upation,  without  arousing 
^^be  faintest  suspicion  in  those  about  him,  until  some  tine  morning  lie 
Hhrould  return  to  his  normal  comlition  and  then  quietly  wend  his  way 
^Tiome. 

Falret  has  spoken  of  another  equivalent  of  epilepsy  which  he  calls 
the  larvated  epilepsy  (epikprne  larvt^).     This  may  consist  of  an  out- 
break of  hysterical  insanity^  usually  of  mania,  or,  as  I  have  ot^casion- 
ally  seen  it,  an  attack  of  violent  migraine  or  of  great  irritability  of 
^temper.     Falret  claims  that  iu  these  eases  there  is  never  any  petit 
HtnaK     Hughlings-Jackson,  however,  calls  attention  to  the  tact  that 
^■MUiy  cases  of  |>ctit  ma  I   are  so  slight,  consisting  only  of  a  very 
^^taMinientary  impairment  of  consciousness,  with  some  slight  muscular 
twitchings  alxjut  the  face  and  eyelids  or  even  of  the  tinge j-s,  that 
they  may  readily  Ije  overlooked  by  the  friends  of  the  patient,  whilst 
the  impairment  of  consciousness,  however  slight,  prevents  the  jmtient 
from  himself  re<.'ognizing  them,  so  that  any  symptoms  following 
these  might  be  thought  to  Vje  actual  equivalents,   whilst  they  are 
really  attacks  of  petit  mal  succeeded  by  the  phenomena  that  have 
'       been  mentioned. 

^h  The  epileptic  insanities  arc  treated  in  another  chapter  of  this  book. 
^"  Our  conceptions  of  epilepsy  will  be  greatly  simplified  if,  at  the 
outset,  we  recognize  the  indubitable  fact  that  epilepsy  is  but  a  symjj- 
tom^  just  as  is  a  cough  or  fever,  so  that  epilepsies  may  be  dividetl 
into  those  that  are  due  to  recognizable  organic  disease,  those  that  are 
reflex,  and  those  that  we  may  call  idit>pathic. 

The  clinical  characteristics  of  the  idiopathic  form  of  the  ordinary 
grand  raal  or  petit  mal  will  occupy  us  for  the  present.  This  has 
certain  features  which  are  of  great  importance  from  a  theraputic 
and  occasionally  from  a  diagnostic  standpoint,  and  salient  among 
these  characteristics  are  the  nocturnal  re<iirrencc  of  some,  the  quasi- 
1^  periodicity  of  others,  the  association  with  migraine^  and  the  temporary 
^m  response,  usually  in  a  favorable  way,  to  slight  changes  in  the  en viron- 
"  nient  or  the  treatment.  The  nticturnal  recurrence  of  epilej>sy  may, 
however,  readily  Ije  overt ookctl,  and  should  always  be  susjjev*te<l  In 
a  child  who  is  hereditarily  prcchsposed  to  tlie  malady  or  who  wakes 
in  the  morning  exhausted  and  pale.  Some  eleven  years  ago  I  first 
called  attention  to  the  quasi- [K'ri(Mlicity  of  many  epilepsies.  Many 
epileptics  will  have  a  recurrence  of  their  attacks  at  i^rtain  times. 
Thus,  females  are  more  especially  subject  to  it  at  or  about  the  men- 
strual perioil,  while  in  others  it  will  recur  at  certain  times  of  the 
month  or  at  certain  intervals,  these  periods  of  relief  sometimes  la.*?t- 
iug  for  months,  and  in  some  rare  cases  even  years.  I  shall  indicate, 
in  the  proper  place,  how  this  quasi  periodicity  may  be  utilized  for 
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therapeutic  purposes.  Some  eleven  years  ago  I  called  attention  to 
the  association  of  epilepsy  with  migraine,  not  knowing  until  some 
time  after  the  publication  of  Fare's  book  in  1890  that  he  had  done 
me  the  honor  to  reproduce  the  history  of  my  case  in  that  great  work 
upon  epilepsy,  and  that  Tissot,  Parry,  and  Living  had  previously 
observcKl  the  same  association.  In  these  cases  epilepsy  alternates 
with  migraine,  the  migraine  disappearing  when  the  epilepsy  appears, 
and  the  epilepsy  returning  when  the  migraine  disappears.  By  this  I 
do  not  mean  to  say  that  all  cases  of  migraine  are  subject  to  epilepsy, 
but  I  do  mean  to  say  that  there  is  a  very  close  relationship  between 
migraine  and  epilepsy,  and  in  some  cases  the  relation  is  so  close  as  to 
permit  of  this  alternation  ;  indeed,  almost  all  cases  of  mij?raine  will 
be  found  at  some  period  of  their  lives  to  have  had  a  loss  of  conscious- 
ness, with  or  without  convulsive  movements,  although  generally  this 
fact  is  strenuously  denied.  But  this  association  of  migraine  and 
epilepsy  is  of  considerable  therapeutic  significance,  as  we  shall  see. 
Epileptics,  as  is  not  generally  known,  are  very  readily  influenced  by 
slight  changes  in  the  environment  and  in  the  treatment.  This  was 
first  observed  as  far  back  as  1828  by  the  great  Esquirol,  at  the  head 
of  the  Salpetri^re,  who  divided  his  epileptics  into  groups,  putting 
each  group  upon  a  different  medicine,  and  one  group  upon  a  dis- 
guised placebo ;  they  all  improved  for  a  certain  length  of  time,  they 
all  relapsed  at  about  the  same  time,  and  each  medicament  had  as 
much  effect  as  the  placebo,  and  no  more.  In  addition  to  this,  I 
have  pointed  out  again  and  again,  until  my  neurological  brethren  in 
New  York  now  twit  me  for  my  persistency  in  calling  attention  to 
the  matter,  that  epileptics  will  do  well  for  a  time  upon  any  change 
of  treatment,  whether  that  treatment  be  medical  or  surgical,  whether 
it  consist  of  cutting  off  the  prepuce,  removing  the  clitoris,  extirfiating 
the  ovaries,  doing  operations  upon  the  male  or  female  genitalia,  using 
the  hot  iron  or  nioxa,  cutting  the  eye-niusclc»s,  or  even,  as  I  have 
done  myself,  etherizing  the  patient  and  cutting  a  piece  of  skin  out 
of  the  buttock.  I  have  even  seen  improvement  effected  in  a  patient 
for  months  by  mere  change  of  locality,  as  in  one  patient  of  mine 
coming  from  a  distant  city  in  Illinois,  who  had  no  attack  for  eight 
weeks  while  she  was  in  this  city,  although  she  had  been  having 
three  or  four  paroxysms  in  a  day  before  coming  here,  had  the  same 
numl^r  when  she  went  back  home,  and  received  nothing  but  a  few 
placebos  from  me  whilst  here.  I  know  of  another  inveterate  epi- 
Ie|)tic  whose  fits  were  banished  for  months  after  she  had  fallen  down 
a  fli<^lit  of  stairs  into  a  vat  of  hot  water,  not  returning  until  the 
process  of  cicatrization  was  completed.  These  epileptic  attacks  are 
very  prone*  to  recur  in  variable  spells^-either  every  day,  often  several 
in  a  dav  for  weeks,  perhaps  months,  and  then  spontaneously  disap- 
})earin^  for  a  different  lenjijth  of  time,  to  recur  again  and  again  in  the 
same  old  manner.  I  point  this  out  in  almost  every  epileptic  that  I 
lecture  upon  at  the  New  York  Polyclinic. 

Most  epile])ties,  as  I  have  shown,  have  lar<i:e  and  variable  pupils. 
Marie  and  Musso  have  attempted  to  show  by  measurements  of  the 
pupil  that  my  statements  upon  this  point  were  erroneous,  but  the 
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very  variability  of  the  pupils  renders  their  measurements  question- 
able. By  this  I  do  not  mean  to  say  that  the  pupils  are  not  large  and 
mobile  in  other  diseases,  but  simply  desire  to  call  attention  to  the 
fact  that  this  peculiarity  does  exist  in  epilepsy.  A  trained  eye  can 
readily  detect  the  fcusUs  in  most  epileptics,  although  it  is  impossible 
to  describe  its  fleeting  traits  and  photography  is  not  yet  far  enough 
advanced  to  portray  it,  probably  because  the  expression  is  most 
marked  when  the  patient  is  not  directing  his  attention  to  any  one 
point,  so  that  when  the  muscles  of  the  face  are  on  the  alert,  so  to 
speak,  in  the  taking  of  a  photograph,  this  peculiar  expression  disap- 
pears. I  think,  however,  that  1  could  make  a  diagnosis  of  epilepsy 
m  most  cases  by  the  fades  alone.  In  the  inveterate  oases  which  have 
been  for  a  long  time  under  treatment  by  the  bromides  it  is  much 
more  marked,  of  course,  and  at  this  period  the  accompanying  restless- 
ness, the  pallor,  the  acne,  the  coatea  tongue,  and  the  peculiar  breath 
will  greatly  aid  in  the  diagnosis.  The  temper  of  most  epileptics  is 
extremely  irritable,  and  especially  is  this  the  case  in  children  whose 
malady  has  procured  for  them  ill-advised  license. 

The  epilepsies  of  organic  origin  or  of  probable  organic  origin  are 
as  variable  as  are  the  functions  of  the  brain.  Hughlings-Jackson 
first  called  attention  to  a  variety  in  which  the  convulsive  movements 
were  localized  in  one  or  more  limbs,  and  this  has  come  to  be  known 
as  Jacksonian  epilepsy.  It  has  been  found  in  many  instances  to  be 
due  to  recognizable  gross  organic  disease  of  the  cortical  motor  centres 
or  the  underlying  motor  tract.  Procursive  epilepsy  is  believed  by 
Alairet  to  be  due — upon  what  grounds  we  shall  learn  later  on — to 
cerebellar  lesion.  Epile[)sy  may  be  found  among  the  symptoms  of 
almost  any  disease  of  the  brain  or  spinal  cord,  and  it  may  also  be 
present  with  tumors  of  the  brain  or  cord,  the  different  forms  of 
cerebral  and  spinal  meningitis,  hemorrhages  of  the  brain,  traumata 
of  the  brain  and  cord,  etc. 

Etiology.  The  following  factors  seem  to  bear  some  relationship 
to  epilepsy : 

Age; 

Sex; 

Heredity ; 

Migraine ; 

Organic  brain,  spinal,  or  peripheral  lesions  ; 

Traumata ; 

Lesions  or  impairment  of  function  of  non-nervous  organs; 

Hysteria ; 

Malnutrition. 

Gowers  has  analyzed  1450  cases  as  follows  : 

Under  10  years 422  cases. 

From   10  to  19  years C6r) 

'        —■    -  2-Z4 

87 

31 

16 

4 

1  ca.se. 

26 


21)  • 

'  29 

80  • 

'  89 

40  ' 

•  49 

50  • 

•  S9 

60  • 

•  69 

70  • 

.  7y 

402  NERVOUS  DISEASES. 

It  18  not  generally  known  that,  as  I  have  been  for  years  in  the 
habit  of  pointing  out  in  my  lectures,  many  cases  of  idioiiathic  epi- 
lepsy will  begin  with  a  fit  in  early  infancy,  after  which  no  convulsion 
may  occur  in  a  year  or  years,  when  the  attacks  will  again  appear, 
and  at  this  or  some  later  period  the  case  will  become  one  of  well- 
marked  epilepsy. 

In  Gowers  s  1450  cases  the  percentage  of  females  was  54.6,  and 
males  46.4.     There  was  a  hereditary  history  in  36.6  per  cent. 

The  association  of  migraine  with  epilepsy  has  already  been  spoken 
of,  as  well  as  the  connection  with  organic  brain  and  spinal  lesions 
and  traumata. 

In  some  rare  cases  epilepsy  may  be  caused  by  diseases  of  the  heart 
and  of  the  kidneys,  occasionally  by  impairment  of  function  of  Uie 
gastro-intestinal  organs,  rarely  of  the  lungs,  and  very  rarely,  indeed, 
if  ever,  of  the  genitalia. 

The  association  of  hysteria  and  epilepsy  is  by  no  means  frequent 

,  A  fact  of  immense  practical  importance,  and  one  that  seems  to  have 
been  almost  universally  overlooked,  is  that  profound  malnutrition 
may  be  a  cause  of  epilepsy,  so  that  with  the  restoration  of  the  gen- 
eral health  the  epilepsy  will  disappear.  In  one  case  of  mine  a  cure 
was  maintained  for  nine  years,  in  another  for  eight,  in  another  for 
four,  in  another  for  three,  and  in  another  for  five,  and  in  none  of 
these  was  there  any  hereditary  predisposition. 

Patiiolocical  Anatomy.  Epilepsy,  as  I  have  said,  is  merely 
a  symptom,  and  in  every  case  it  is  a  question  as  to  what  it  is  a 
symptom  of.  From  a  pathological  standpoint  we  may  therefore 
divide  epilepsy  into  two  great  classes,  namely :  epilepsy  from  rec- 
ognizable organic  disease ;  second,  epilepsy  which  we  may  call 
idiopathic. 

The  organic  lesions  causative  of  epilepsy  are  :  tumors  of  the  brain 
and  cord  ;  meningitis,  either  tul)orcular,  cerebro-spinal,  suppurative, 
or  from  disease  of  the  ear,  or  by  metastasis  from  other  organs  ;  the 
cerebral  palsies  of  childhood,  such  as  hemiplegia,  double  hemiplegia 
(diplegia),  or  paraplegia,  and  due  to  such  lesions  as  porencephalitis, 
embolism  or  hemorrhage  from  the  cerebral  arteries,  thrombosis  of 
the  cerebral  arterii^  or  veins  ;  lesions  of  the  cerebellum  ;  sclerosis  of 
the  brain  and  cord,  either  of  the  type  of  multiple  sclerosis  or  of  other 
foruis  ;  sv  pliilis  of  the  nervous  system  ;  and  diseases  of  the  peripheral 
nerves. 

We  know  very  little  about  the  pathology  of  the  idiopathic  forms. 
The  old  tlieory  of  vasomotor  spasm  protlucing  cerebral  anaemia  or 
hyperfemia  is  now  almost  entirely  discarded  by  neurologists,  as  it 
ought  to  have  In^eii  long  ago,  ibr  there  has  absolutely  never  been  any 
logical  pr()(>f  of  it  whatsoever.  It  is  undoubtedly  true  that  ligature 
of  the  carotid  artery  and  great  hemorrhage  are  cajiable  of  producing 
epilepsy;  but  it  has  never  been  demonstrated  that  the  profound 
ischiemia — not  anaemia,  as  it  is  so  often  incorrectly  termed — thus 
l)rtKln<('(l  was  j)resent  in  every  case  of  epilepsy,  and  on  the  con- 
trary there  are  many  experiments  and  facts  going  to  show  that  the 
cerebrum  of  epileptic  human  beings  and  animals  is  not  vascularly 
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altered  to  any  marked  degree.  Vulpian,  for  example,  has  examined 
the  brains  of  guinea-pigs  artificially  rendered  epileptic,  and  has  found 
that  they  are  neither  hypertemic  nor  ischsemic  during  an  attack.  Tiie 
deductions  as  to  the  cerebral  circulation  that  are  drawn  by  certain 
authors  from  the  facial  circulation  are  unwarrantable,  as  the  latter  is 
by  no  means  an  index  to  the  former,  for  it  often  hap[)ens,  especially 
in  cerebral  traumata,  that  the  face  may  be  deathly  pale  at  the  same 
time  that  the  cerebral  meninges  are  in  a  condition  of  profound  hyper- 
semia.  The  same  remark  also  applies  to  the  proof  that  would  be  drawn 
firom  the  condition  of  circulation  in  the  retina.  In  some  cases  of  idio- 
pathic epilepsy  a  sclerotic  condition  will  be  found  in  the  brain ;  in 
others  an  old  focal  meningitis,  especially  in  the  pia  mater ;  whilst  in 
many  no  lesions  at  all  are  visible.  Sclerosis  of  the  cornu  ammonis  as 
a  probable  cause  of  epilepsy  has  caused  a  great  diarrhoea  of  words,  but 
it  is  by  no  means  constantly  found,  and  even  when  it  has  been,  it 
has  never  been  shown  whether  it  was  a  coincidence  or  an  effect 
rather  than  a  cause.  Barthez  and  Rilliet  have  laid  great  stress  upon 
a  peculiar  variety  of  sclerosis  to  which  they  have  given  the  name  of 
tuberous  or  hypertrophic,  and  in  which  the  convolutions  are  found 
elevated,  studdol  with  round  or  ovoid  tuberosities  irregularly  dis- 
posed upon  the  convex  portions  of  the  convolutions,  rarely  in  the 
fissures,  the  size  varying,  but  sometimes  attaining  that  of  a  large  nut. 
These  nuclei  do  not  affect  the  white  matter,  the  gray  matter  of  the 
cortex,  or  the  central  nuclei,  the  basal  ganglia  being  alone  affected. 
But  this  variety  of  sclerosis  is  open  to  the  same  objections  as  those 
which  have  been  dwelt  upon  in  regard  to  the  sclerosis  of  the  cornu 
ammonis.  Chaslin  examined  five  epileptic  brains  at  the  instance  of 
F^r6,  and  found  what  he  called  neurogliar  scJerosis  in  four  of  them. 
In  this  condition  the  convolutions  are  macroscopically  shrivelled, 
small,  hard,  smooth,  or  slightly  roughened,  the  pia  mater  not  being 
adherent,  or  otherwise  abnormal,  the  pathological  alteration  extend- 
ing in  a  very  variable  manner  over  the  surface  of  the  cerebrum  with 
large  intervening  normal  portions  sometimes  reaching  to  the  medulla 
oblongata  or  to  the  cornu  ammonis.  In  only  one  case  was  one  of  the 
olivary  bodies  seen  to  be  thus  affected.  A  microscopical  examination 
of  the  fundamental  lesion  has  demonstrated  that  it  is  essentially  due 
to  a  number  of  rough  fibrillse  of  an  uncertain  length  which  had 
invaded  the  cerebral  tissue,  especially  the  gray  cortex.  In  the 
author's  own  words,  *'  In  the  normal  state  the  first  layer  of  the 
gray  cortex  contains  certain  so-called  spider-cells,  whose  prolonga- 
tions are  scarcely  visible.  In  this  condition,  on  the  contrary,  this 
first  layer  is  formed  by  a  bundle  of  fibrils  arranged  nearly  parallel 
to  the  cerebrum,  and  it  can  be  distinctly  soon  to  originate  from 
numerous  cells  with  hypertrophied  prolonj^ations.  In  the  prepara- 
tion which  I  am  viewing  at  this  moment  there  is  a  place  whore 
this  transformation  invades  all  the  layers,  but  loaves  intact  numer- 
ous nerve-cells  and  vessels.  It  can  be  seen,  moreover,  that  these 
fibrillie  in  a  certain  space  form  in  the  depth  of  the  cortex  a  network 
of  nodal  points,  in  which  lie  the  cells  of  the  neuroglia.  Finally, 
and  I  would  call  attention  particularly  to  this  fact,  this  first  layer  is 
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studded  in  plaiseB  by  large  a>mpapt  bimdles,  which  are  evidently 
formed  from  these  fibrillie.  I  would  observe^  in  passing,  tJiat  the 
vessels  which  remain  do  not  present  a  tniee  of  inflammation,  there 
bein^  simply,  in  (-ertain  points,  a  hyaline  transformation  of  the  capil- 
lary wall,''  Chaslin  espouses  certain  views  of  Kanvier,  and  main- 
tainsS  that  a  distinetiou  sliould  l>e  made  between  the  connectiv^e  tissue 
of  mesodermie  orighi  and  the  neuroglia,  which  is  of  e|)ithelial  or 
ectoderm ie  origin;  tlie  latter  rrabmeiug  the  I^IiUler^s  fibres  of  the 
iTtiua,  the  fibres  and  t^lls  of  the  neuroglia  in  the  spinal  cord,  and  the 
slightly  ditfereotiatefl  |irol()ngations  of  the  spidGr*i:^lls  in  the  brain. 
Til  is  pfH'uliar  neurogliar  sclerosis,  which  he  deseriljcd  for  the  first 
time,  is,  he  claims,  entirely  distinct  from  a  S(_»lerosiB  of  the  connec- 
tive or  mesoderm  ie  tissue,  us  the  peculiar  fibril  Ite  distinctly  emanate 
from  the  neuroglia-<'e!b,  w^iilst  the  non-adherence  of  the  pia  mater 
and  the  relative  iutegrity  of  the  vessels  are  indirect  proof  in  the  fiame 
direction.  He  has  also  given  his  to -chemical  proof  of  these  assertions. 
These  fibril  he  in  the  bundles  resist,  in  sections  made  after  immer- 
sion iu  biclirotaatc,  the  snccesaive  action  of  a  40  per  cent,  solution  of 
potassa  for  ten  minutes,  as  well  as  washing  w^ith  wafer  and  concen- 
trated acetic  aci<I,  whilst  they  remained  colored  i*ed  by  the  picrocar- 
mine  used  at\er  washing  in  water,  and  they  can  be  preserved  thus  in 
formic  glycerin*  When  the  connective  tissue,  however,  is  treated  in 
this  manner  it  swells  and  decolorizes  so  that  in  a  section  of  the  spinal 
cord  the  pia  mater  will  be  swollen  and  decolorized  whilst  the  neu- 
roglia is  intact,  Morniver,  after  the  action  of  ahiihol  diluted  to  one- 
third  tliese  fibrillar  remained  colorctl  by  the  carmine  when  subjected 
to  acetic  a(*id,  whilst  all  other  forms  of  the  connective  tissue  of  the 
body  were  dtK*oIorize<l,  So  definitely  and  so  judiciously  is  this  patho- 
logical distinction  of  Chaslin\s  given  that  it  merits  attention.  The 
author  tielievt^  that  this  uenrogliar  sclerosis  is  the  same  as  that  which 
has  Ix^n  found  in  the  cornu  ammonis  and  in  the  olivary  bodies  in 
the  same  cases  of  epilepsy  ;  but  if  it  is,  certainly  his  localization  of  it 
in  the  first  layer  of  the  cortex  gives  it  an  importance  and  possibility 
that  were  never  inherent  to  any  former  desiTiptions.  Bevan  Lewis 
has  descriljcd  certain  striking  degenerative  changes  observed  in  the 
cells  of  the  sc<x>ud  layer  of  the  cortex,  and  in  some  cases  this  has 
^beon  iijund  to  iiiYect  all  the  layers,  even  iuehiding  the  series  of  epider- 
ifells.  These  are  descril)e<l  in  detail  in  the  chapter  upon  the  **  l^ath- 
TiJogy  of  Insanity.'* 

Our  knowledge  of  the  mcxhis  operandi  of  epilepsy  is  not  nauch 
more  definite  tliau  our  knowledge  of  the  exact  pathology.  The 
medulla  oblongata  was  the  portion  of  the  nervous  system  that  the 
older  writers  held  to  be  most  ccnt^rned  iu  the  production  of  symp- 
toms. Van  der  Kolk  l)elieved  that  the  nuclei  of  origin  of  the 
hypoglossal  nerve  in  the  floor  of  the  fourth  ventricle  were  always  iu 
a  condition  of  induration  wdiich  was  proportionate  to  the  amount  of 
tongue- biting  that  had  Ijeen  ybserved  in  the  attacks.  But  this  was 
the  airiest  of  theories,  and  is  scarcely  worthy  of  mention,  much  less 
of  sober  discussion.  Then  Nothnagel  asserted  that  iu  the  floor  of 
the  fourth  ventricle  there  was  a  certain  area  which  he  called  the  con- 
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priiTsive  centre  {Kramjif  cent  rum),  and  that  irritation  of  this  oaiiseil 
Nppileptic  convulsions*     He  reganled  tliis  area  as  the  vasomotor  cen- 
tre of  the  medulla  oblongata.     The  location  of  this  ai-ea  coincides, 
l*coording  to  Wernicke,  with  the  lateral  motor  field  of  the  tegmentum 
the  pons,  the  lateral  portion  of  Frig  in  Figa.  42,  43,  44,  and  45, 
its   lower  btHindary  l)eing  formnd   by  the  pons,  its  upper  boundary 
aot  having  Ijeen  determined,     A  simple  stn^'tiou  will  suffice  as  irrita- 
tioD,  and  the  deeper  the  section  the  more  arc  the  lower  extremities 
convulsed,  and  the  nearer  the  section   apprnaclies   to  the  corpom 
quadrigemina  the  more  violent  and  generalized  become  the  convub 
sioQS.     Complete  section  of  this  region  did  not  produce  convulsions 
nor  death  by  bleeding.     Owsjannikow  has  demonstrated ^  however, 

ithat  this  area  of  XothnagePs  is  the  point  of  termination  of  the  so- 
called  long  nerve-stranda  in  which  run  the  fibres  of  the  upper  and 
lower  extremities,  possibly  concentrating  at  this  point  in  a  collec- 
tion of  ganglion -cells ;  so  that  NothnageFs  oljservation  simply 
added  another  fm±  to  our  knowledge  of  the  various  focal  lesions 
ca|mble  of  causing  epilepsy.  During  the  latter  ytiii"^  in  which  our 
knowledge  of  the  functions  of  the  cortex  has  receivtx^I  so  ti-emendous 
an  impulse  from  the  experiments  of  Fritsch  and  Ilitzig  facts  have 
accumulated   tending  to  demonstrate  more  and    more  clearly  that 

[  epilepsy  in  a  large  numlier  of  cases,  if  not  in  all,  is  due  to  direct  or 
indirect  excitation  of  the  cortex  or  of  the  nerve-stnmds  leading  from 
the  ct>rtex  to  the  |»eri}jheral  structures,  and  Nothnagers  observation, 
viewed  in  the  light  of  these  later  facts,  only  demonstrating  the  exist- 
ence of  a  centre  subsidiary  to  tliat  of  the  motor  cortex,  but  similar 

(ID  kind.  It  has  been  show^n  again  and  again  that  electrical  or 
mechanical  irritation  of  the  motor  centres  can  cause  convulsive  seiz- 
ures of  tonic  and  clonic  nature  with  loss  of  consciousness,  and  it  has 
ilso  been  demonstrated  that  the  same  etfccts  (jan  be  prodncetl  by  the 
same  irritation  of  the  nerve*stramls  underlying  tlie  coitex.  Duret 
has  produced  the  mcj^t  widespread  convulsions  also  by  irritating  the 
cerebral  membranes,  more  esfiecially  the  dura  mater.  But  %ve  must 
remember,  too,  that  epilepsy  can  l»e  product  by  such  extracranial 
lesions  as  diseases  of  the  spinal  cord,  of  the  |>eripheral  nervous  sys- 
tem, of  many  of  the  non-nervous  vis^'era,  by  alterations  in  the  blood 
such  as  are  to  lye  found  in  albuminuria  and  malnutrition,  and  by  the 
action  of  many  toxic  agents  and  various  febrile  conditiona ;  so  that 
it  would  be  a  matter  of  large  assumption  to  say  that  in  all  these 
various  conditions  the  cortex  of  the  brain  alone  is  the  part  aflFet^ted. 

I  The  truth  probably  is  that  the  epileptic  manifestations  arc  due  to  a 
peculiar  molecular  condition  of  the  n)otor  tract  wiiicli  runs  trom  the 
motor  c<involution9  to  the  peripheral  motor  structures  and  muscles. 
We  are  in  entire  ignomnce  of  this  exact  molecular  condition,  as  we 
are  in  entire  ignorance  of  the  exact  molecular  condition  prtHJucing 
chor^,  or  neuralgia,  or  tetanus,  or  hysteria,  or  any  one  of  the  ditfer- 
ent  functional  nervous  diseii.s4's»  and  we  shall  probably  remain  in 
such  ignorance  until  in  the  ri|M*tiess  of  time  we  shall  possess  such 
instruments  of  prec»isiou  as  will  eualile  us  to  see  the  molecular  play 
"in   the  living    brain   and   spinal   cord,  or  until  we  shall    have  so 
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advanced  in  our  methods  of  preparation  and  staining  of  the  different 
constituents  of  the  nervous  system  that  we  can  detect  such  slight  cel- 
lular alterations  as  have  thus  far  entirely  eluded  our  vision.  There 
are  many  childish  metaphysical  theories  that  presume  to  explain  these 
cellular  alterations,  but  they  are  simply  laughable  in  the  present  con- 
dition of  our  knowledge.  Whatever  this  altered  molecular  condition 
may  be,  there  can  be  no  question  that  it  finds  its  expression  in  epi- 
lepsy through  the  motor  tract  running  from  the  motor  convolutions 
to  the  motor  structures,  the  muscles  of  the  periphery.  When  muscles 
are  convulsed  they  can  be  convulsed  only  by  airect  excitation  of  the 
muscle  itself,  or  of  the  motor  tract  leading  from  the  muscle  up  to  the 
motor  convolutions,  or  of  these  convolutions  themselves.  But  some 
varieties  of  epilepsy  ar^  evidently  due  to  an  excitation  that  extends 
into  this  motor  tract  from  some  part  of  the  nervous  system  beyond 
it.  Some  cases,  for  example,  present  such  symptoms  as  hemianopsia, 
word-deafness,  aphasia,  or  the  propulsiveness  of  propulsive  epilepsy, 
indicating  a  lesion  in  the  corresponding  centres  of  the  cortex  or  cere- 
bellum or  their  underlying  nerve-strands,  and  autopsies  have  demon- 
strated the  correctness  of  this  view ;  whilst  the  epileptic  convulsions 
that  are  observed  from  lesions  of  non-nervous  organs,  diathetic  con- 
ditions, and  the  action  of  toxic  agents,  must  be  from  direct  implica- 
tion of  this  motor  tract. 

Idiopathic  epilepsy,  therefore,  is  a  neurosis,  like  neuralgia,  mi- 
graine, hysteria,  and  chorea,  and  it  is  exceedingly  questionable 
whether  the  selerotic  and  cellular  changes  that  have  l)een  found  are 
not  eiftK^ts  rather  than  causes. 

DiAxiNosis.  The  reader  should  fix  in  his  mind  firmly  the  fact  that 
epilepsy  is  a  symi)tom,  and  that  therefore  the  burning  question  of 
diagnosis  is  to  determine  of  what  epilepsy  is  a  symptom.  We  should 
always  seek  to  ascertain,  therefore,  whether  it  is  the  symptom  of  any 
organie  disease,  such  as  lesions  of  the  brain,  spinal  cord,  or  of  the 
peripheral  nerves ;  whether  it  accompanies  the  cerebral  palsies  of 
chikUiocxl ;  or  whether  it  l)ears  a  distinct  relationship  to  heart  disease, 
marked  gastro-intestinal  disturbana^,  nephritis,  or  malnutrition. 

W^hen  all  these  organic  lesions  have  been  excluded  the  epilej>sy 
may  be  said  to  \>e  idiopathic.  Its  diagnosis  should  not  then  be  a 
matter  of  difficulty.  The  convulsions  consist  of  unconsciousness, 
with  tonic  or  clonic  niovenieuts,  or  8inij)ly  of  loss  or  impairment  of 
consciousness,  either  without  convulsions  or  very  slight  convulsive 
muscular  movements,  and  the  differentiation  need  only  he  from  hys- 
teria ami  simulation. 

True  hysterical  attacks  have  not  the  same  sharp  loss  of  conscious- 
ness that  occurs  in  epilepsy,  and  hysterics  do  not,  therefore,  fall  and 
bruise  themselves  or  bite  the  tongue  as  do  epilepties.  Moreover,  the 
movements  of  hysteria  are  more  volitional  and  of  wider  range,  so 
that  the  patient  rolls  and  turns  herself  in  bed  or  assumes  various 
attitudes,  whilst  in  epilepsy  the  muscular  movements  are  limited  in 
range,  consisting  only  of  limited  flexions  or  extensions  or  simple 
rigidity  of  short  duration  with  a  slight  tremor.     It  should  not,  how- 
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^^^^E^be  foi^tten  that  tnie  epile|>9y  may  be  conjoioed  with  true  bys- 
^HHb  id  the  flOH^alled  hy^tercHepilepsy. 

The  simulation  of  epilep«*y  is  extremely  rare  in  this  country,  ex- 
_<'^pt  lu  certain  prisons  where  it  is  known  that  the  patient  afflicted 
^rwitb  this  disease  mij^jhi  Im?  tniosierrefl  to  more  deairable  quarters  in 
^■j^ilospital  or  an  asylum  for  the  eriminal  innaue.     In   Europe  it  is 
^^^Hml  to  l»e  fre<pienf  amoii^;  those  desiring  to  cs<*ape  military  service. 
^■A  number  of  attempts  have  l)(?en  made  Uy  different  authoi-s  to  deter- 
V  mine  symptoms  that  are  absolutely  pathognomonic  of  epilepsy,  hut 
these  have  all    l>een    failures.      Mare   thought   that   holding  some 
asafoetida  under  tlie  nose  would  not  increase  the  imroxyttm??  of  a  true 
epileptic,  but  this  has  been  disproved.     Voisin   has  laid  ji:reat  sti'esa 
npon  the  peculiar  characteristics  of  the  pulse  during,  beforejand  after 
the  attacks  of  epilepsy,  but  these  liiive  been  found  to  exist  in  other 
|H conditions,  and  F6r6  has  demonstrated  that  they  were  absent  in  cer- 
^taiu  epileptics,  and  varied  very  little  in  othei-s.     Anionic  the  Eng- 
lish thieves  there  is  a  class  known  as  **  dummy  ehuckers/' whose 
busings  it  is  to  simulate  a  eouvulsiou  in  a  crowdefl  place  and  thus 
permit  their  confetlerates  to  rifle  the  pfw^kets  of  the  sympathetic  by- 
standers.     One  of  this   nudesirable  class   fionored   our  American 
prisons  with  his  presence  for  a   number  of  years,  and  I  have  fre- 
quently had  him  *' chuck  a  dummy"' — assiraulatiugan  epileptic  con- 
vulsion is  called  in  the  thieves*  parlance — ^for  ray  class;  aud  I  must 
confess  that  when  this  simulation  is  artistically  done  the  fraud  can- 
not be  delecteti  ext^pt  by  close  and  repeated  observation,  when  the 
unehangetl  color  of  the  face,  tlie  undilated  pupils,  the  lack  of  the  long 
sleep  afterward,  and  the  tendency  to  overdo  the  clonicity  or  the 
tooidty  of  the  convulsions  or  the  bleedings  of  the  tongue  (which  is 
generally  cut  beforehand  with  a  sliarp  knife),  may  throw  light  upon 
the  matter. 

Pk(K1NC>8IS.  It  is  as  yet  undetermined  what  shall  constitute  a 
cure  of  epilepsy.  In  some  cases  entire  immunity  from  attack  may 
extend  over  a  peritKl  of  ten,  tifleen,  or  even  twenty  years,  whilst  a 
convulsion  in  infancy  may  not  l>e  followed  by  any  further  attacks 
for  many  years,  when  a  series  of  them  may  set  in.  Sometimes 
remissions  of  several  yeiirs  may  oc(!ur,  as  I  have  known  in  my  own 

f»ractic«,  even  as  lung  as  six  or  seven  years.  In  other  aud  less 
avorable  cases  tlje  life  of  the  patient  may  be  ma<lc  more  pleasant 
and  useful  by  a  lessening  of  the  frequency  and  violeutx*  of  the  at- 
tacks. In  stjrae  cases,  however,  no  improvement  can  l>e  ejected  by 
any  means  now  known  to  the  medical  profession.  Gf*^nd  mal  may 
be  improved  in  most  cases,  but  in  only  a  few  of  them  c^u  a  cure  be 
effected  in  the  sense  in  which  I  have  spoken  of  it.  Ex|5erimenta- 
tion  by  treatment  of  a  month  or  so  is  the  only  way  in  which  it  can 
be  ascertained  what  proportion  of  impro%'emeut  ciin  be  effected.  The 
telatives  of  the  patient  should  always  be  informe»J  that  continuous 
treatment  for  years  must  be  ke[>t  up  to  secure  even  an  improvement. 
I  have  never  yet  seen  a  case  of  pe(U  mai  materially  aifeetetl  by  treat- 
ment, except  those  that  occur  from  malnutrition  and  the  formation  of 
ptoma'Hies  from  an  acute  indigestion.     The  prognosis  of  the  milder 
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degrees  of  hystero-epilepsy  is  usually  excellent  if  proper  treatment 
and  control  can  be  afforded  the  patient.  Cases  associated  with  mi- 
graine may  also  be  greatly  improved  by  treatment,  and  those  of 
peripheral  origin  usually  improve  under  treatment,  althoogh  a  con- 
vulsive tendency  is  generally  apt  to  cling  to  the  latter. 

Treatment.  The  treatment  of  epilepsy  will  vary  somewhat  in 
the  different  varieties  of  the  disease.  Cases  caused  by  removable 
intracranial  lesions  should  be  operated  upon  if  the  localization  of  the 
latter  can  be  made  by  our  present  knowledge  of  the  subject.  The 
cortex  of  the  cerebrum  and  the  cerebellum,  the  centrum  ovale  of  the 
cerebrum,  and  all  of  the  subcortical  tissue  of  the  cerebellum  may  be 
easily  reached  by  the  surgeon,  and  our  knowledge  of  cerebral  locali- 
zation will  be  a  reliable  guide  to  him.  The  nature  of  the  lesion, 
however,  should  be  determined  before  any  operation  is  attempted.  In 
the  hemipl^ias,  single  or  double,  and  in  the  paraplegias  constituting 
the  so-called  palsies  of  childhood  it  would  be  folly  to  operate,  as  they 
are  due  to  the  cerebral  losses  of  substance  known  as  porencephalitis, 
to  hemorrhage,  to  arterial  or  venous  thrombosis,  or  sclerosis  and 
encephalitis,  which  usually  proceeds  from  precedine  arterial  trouble. 
In  cases  of  well-detined  tumor  an  operation  should  always  be  per- 
formed. An  operation  is  eminently  practicable  in  cases  of  abscess, 
if  it  can  be  localized  in  an  accessible  area.  In  cases  of  epilepsy 
caused  by  cerebral  trauma  the  scalp  should  be  carefully  shaved, 
careful  search  made  for  the  cicatrix  or  depression  of  the  skull,  and, 
if  either  is  detected,  trephining  should  always  be  done,  for  in  many 
cases  slight  adhesions  of  the  membranes  have  been  removed  with 
excellent  results.  Trephining  is  a  harmless  procedure  under  proper 
antiseptic  precautions,  and  may  disclose  conditions  which  otherwise 
could  not  have  been  brought  to  light.  It  is  exceedingly  questionable, 
however,  whether  the  epileptic  habit  can  be  cured  by  an  operation  of 
any  kind.  Thus,  Dr.  E.  G.  Mason  has  collected  for  me  44  cases 
operated  on  by  different  surgeons,  and  the  results  were  as  follows : 

CurcHl 2 

No  Improvement 10 

Death  due  to  operation 3 

Improvement,  return  of  fits :  malignant  brain  disease 1 

Cases  in  which  there  was  a  cessation  of  fits  one  year  after  operation,  but  in 

which  bromides  were  usetl 2 

Temponiry  improvement ;  time  of  observation,  however,  not  given  ...  8 
Cases  in  which  time  of  observation  after  operation  is  sutllcient  to  make  them 

of  value  in  statistical  tables 23 

Grand  total 44 

(This  table  can  be  found  in  Dercum's  SynUm  of  Nen'ous  Diseases,  Art.  "Epilepsy".) 

If  i^eripheral  iiritation  exists  in  wises  of  epilepsy,  the  irritant 
should  l)e  rcniovtHl,  even  though  the  improvement  obtained  should  be 
only  temporal y,  as  even  this  may  l)e  a  valuable  adjunct  to  the  treat- 
ment by  medication.  An  adherent  prepuce  or  phimosis  should  be 
rectified.  An  irritable  clitoris  should  he  treated  either  by  careful 
applidition  of  nitrate  of  silver  (a  60  percent,  solution),  or  by  sooth- 
ing applications.  If  vaginitis  exists,  it  should  be  carefully  treated. 
Markeil   errors  of  cx^ular  refraction  should   be   remedied,  but   the 
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Bnioval  of  the  lusuflieiency  of  wular  muscles  is,  in  my  opinion,  quite 
oseles**  If  a  laryngeal  tumor  exists,  giving  rise  to  the  symptoms 
of  so-called  laryngeal  vertigo  or  epilep?«y,  an  operation  should  be 
resortetl  to  for  its  removal.  In  all  these  cases  surgical  treatnaent 
alone  should  not  be  relied  upou,  as  it  is  very  difficult  to  eradicate  the 
epileptic  tendency  witen  once  established. 

Parents  are  too  apt  to  spoil  and  pet  their  children  when  atHictetl 

Willi  hysteria  or  epi!e[>sy,  and  as  a  result  the  little  patients  come  to 

have  even  less  than  the  usual  feeble  self-control  of  cliildhoo^l,  and  too 

often  manifest  almost  savage  tendencies*     Careful  and  firm  measures 

fibould  be  adopted  in  such  cases,  either  by  tlie  aid  of  a  trained  nurse, 

in  a  thousand  ways  that  may  suggest  themselves  to  the  good  si:'nse 

^d  tact  of  the  physician  or  parents.     Moral  treatment  in  cases  of 

is  kind  is  often  most  surprising  in  its  effect  for  good. 

Migraine  should   be  carefully  treat td  if   it  exists  in  conjunction 

ith  epilepsy.     Full  directions  for  such  treatment  will  be  found  in 

liapter  IX,,  under  "  Mip:raine/' 

If  upon  inquiry  a  tendency  to  periodicity  is  discovered,  at  such 

periods  the  patient  should  he  kept  quiet  and  special  care  paid  to  the 

medication.     In  many  cases  where  this  jjericKHoity  is  manifested  I 

put  the  patient  to  bed  during  the  time  of  the  exj^ected  attack,  and 

dtber  increase  the  (juantity  of  the  drug  being  administered,  or  add 

to  the  medication.     In  uocturnal  i'ases  a  dose  at  bedtime  may  be  all 

that  is  necessary.     In  some  of  tliese   jiatients  the   attacks   may  be 

diverted  from  tlieir  usual  [Kaiod  of  retnirrcncti,  so  that  they  may  occur 

mk  some  other  time  in  the  month,  or  an  attiM'k  may  come  in  the  day- 

Bme.    In  such  cases  continuous  treatment  sliould  be  kept  up,  .simply 

Hying  attention  to  the  jieritKls  in  the  manner  indit:?ate(l. 

The  bromides,  without  doubt,  constitute  the  most  valuai)le  nu.^ns 
of  treatment  at  our  disposal.  Unless  tire  idiosyncrasy  of  the  patient 
prohibits  it,  they  should  be  given  in  large  doses.  In  some  epileptic 
patients  the  bromides  are  liadly  l>oroe»  but,  as  a  rule,  they  will  bear 
well  all  that  it  may  be  neceasary  to  administer.  In  some  exceptional 
cases  the  disease  seems  to  be  aggravateil  by  the  use  of  a  bromide ; 
in  others  an  ounce  may  be  given  without  ill  effect ;  whilst  in  a  few. a 
collapse  will  !)e  produced  by  a  dose  of  10  grains.  Taking  all  these 
facts  into  consideration,  my  plan  of  treatment  is  as  follows  :  The 
dose  of  the  bromide  of  jwtassium  is  at  first  10  grains  three  tiuies  a 
day,  unless  the  attack  is  markedly  periodic,  in  which  exises  I  admin- 
ister the  bromide  in  proportionately  large  doses.  My  usual  prescrip- 
r'  n  is  as  follows  : 
R. — Fotaaa.  brom ,^aa. 
Aquffi  ..,...*.  ^iv,  M. 
Ft.  sob  S. — Teaspoon  Jill  three  times  daily,  after  meals,  in  half-tumbler 
of  water. 

Unless  improvement  is  manifest,  or  brom  ism  has  taken  place,  I  in- 
crease the  dose  to  15  gmins  three  times  a  day,  alter  about  a  week  of 
utment  by  the  smaller  dose.  I  still  further  increase  the  dose  to  as 
tich  as  30  to  40  grains  daily,  in  case  the  patient  bears  the  bromide 
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well,  but  does  not  improve.  If  the  manifestations  of  epilepsy  do  not 
lessen,  but  symptoms  of  bromism  are  seen,  I  conjoin  with  each  dose 
of  the  bromide  of  potassium  5  grains  of  the  bromide  of  sodium,  as 
in  the  following  prescription : 

R. — Potass,  brom gss. 

Sodsebrom 3ij*  1 

Aquae ^iv.  M. 

Ft.  sol.    8. — Teaspoonful  three  times  daily,  in  half-tumbler  of  water. 

This  combination  of  the  two  bromides  will  often  increase  the  effect 
upon  the  disease  without  increasing  the  constitutional  effect  of  the 
drug.     This  dosage  should  be  continued,  if  the  patient  has  be^ 
satisfactorily  brought  under  its  control.     If  relapses  occur,  or  ioQ- 
provement  ceases,  I  try  change  of  scene,  a  laxative,  a  brisk  cathartic, 
or  a  combination  with  the  bromide  treatment,  as  already  described,  o^ 
borax,  belladonna,  or  hyoscyamine.     These  latter  means  I  use  for  a 
short  time  only,  gradually  discontinuing  their  use.     These  are  eco- 
bodied  in  the  following  prescriptions : 

R  .—Potass,  brom.   )  --     2„^ 

Sodffiborat.      J aa    ^ss. 

Aquee §iy.      M. 

Ft.  sol.    8. — Teaspoonful  three  times  daily,  after  meals,  in  half-tamble^r*  of 
water. 

Or, 

R.— Potass,  brom.  )  ..  ^ 

Sodffi  borat.      I ^^  ^*''- 

Bellad.  ext.  fld .^ss. 

Aquae giv.     M. 

Ft.  sol.    S. — Teaspoonful  three  times  daily,  after  meals,  in  half-tumblerr:^*' 
water. 

The  hyoscyamino  should  h^  given  aloue,  in  tablet  triturate  (gr.  j^;^^ 
night  and  morning) ;    Merck^s    preparation   should  l)e  used.      lZ^ 
loss  of  uvular  reflex  has  been  thought  by  some  authors  to  be 
great  importance,  and  the  ability  to  tickle  the  patient's  throat  w^^* 
a  feather  without  causing  him  to  gag  is  taken  as  an  indication  tl  -^^ 
sufficient  bromide  has  been  administered.     In  my  opinion,  this  is       ^' 
little  value,  as  I  have  known  cases  to  grow  worse  when  this  refl^^^ 
had  hvQU  abolished,  and  I  have  seen  improvement  in  others  whe  ^^ 
the  reflex  was  still  present,  and  in  still  others  the  bromide  has  he^u 
well  borne  in  increasing  doses  even  though  the  reflex  had  ceased. 
The  bromide  of  potassium  and  the  bromide  of  sodium  are  the  onlj 
ones  of  which  I  make  use,  as  the  bromide  of  ammonium  has  not 
])roved  of  any  use  in  my  hands,  except  occasionally  as  an  adjuvant. 
The  acne,  which  is  sometimes  considerable,  has  been  usually  over- 
come by  moderate  doses  of  Fowler's  solution  of  arsenic — gtt.  ij-iij, 
three  times  daily,  in  a  wineglass  of  water.     It  has  been  my  experi- 
ence that  cases  which  are  not  benefited   by  the  bromide  treatment 
will  fail  to  improve  under  any  other,  the  only  exceptions  being  some 
few  cases  that  will  do  well  with  borax  when  the  bromide  has  failed. 
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Gowers'  maximum-dose  treatment  is  occasionally  very  useful,  espe- 
cially in  alternation  with  the  treatment  just  detailed.  This  consists 
of  doses  of  2  or  8  drachms  of  bromide  of  potassium  every  second 
or  third  morning,  increasing  the  dose  to  4  drachms  every  fourth 
morning,  and  6  drachms  or  an  ounce  every  fifth  morning,  these  doses 
being  given  after  breakfast  in  a  tumblerful  of  water,  as,  if  they  are 
not  w^l  diluted,  epigastric  pain  and  vomiting  may  be  caused.  He 
does  not  increase  the  dose  beyond  that  which  produces  transient 
lethargy  and  dulness.  There  is  great  variability  m  the  susceptibil- 
ity of  patients  to  the  doses,  some  being  unable  to  bear  more  than  4 
drachms,  whilst  in  others,  as  I  have  myself  observed,  no  unpleasant 
symptoms  will  be  produced  by  the  administration  of  an  ounce.  The 
maximum  dose  should  be  i*eached  in  two  or  three  weeks,  and  re- 
peated three  or  four  times,  gradually  reducing  the  doses  so  that  six 
or  seven  weeks  will  be  consumed  in  the  treatment,  when  the  patient 
may  be  left  without  treatment  for  several  weeks  or  even  months, 
although  I  have  never  seen  such  long  periods  of  immunity  as  Dr. 
Gowers  claims. 

Belladonna,  except  as  an  adjuvant,  has  not  proved  of  much  use  in 
my  hands.  The  dose  should  be  1  or  2  minims  of  the  fluid  extract 
three  times  a  day,  carefully  watching  the  effects  of  the  drug.  In 
some  cases  10,  20,  or  30  grains  of  borax  thrice  daily,  well  diluted, 
is  of  as  much  efficacy  as  the  bromide  treatment,  though  not  generally 
so.  The  borax  treatment  (gr.  10  to  20,  three  times  daily,  in  half- 
tumbler  of  water),  however,  should  be  carefully  tried  in  all  cases 
where  the  bromides  fail  in  effect,  or  disagree  with  the  patient. 

In  the  last  few  years,  however,  the  salts  of  strontium,  the  lactate 
and  the  bromide  (gr.  10  to  20,  three  times  daily,  in  half-tumbler  of 
water),  have  been  spoken  of  as  having  considerable  value  in  the 
treatment  of  epilepsy,  the  dose  being  the  same  as  that  of  the  bro- 
mides. I  have  not,  however,  had  any  extended  experience  with  them, 
and  can,  therefore,  only  mention  the  fact.  Nitrite  of  amyl  is  some- 
times useful  in  arresting  an  attack  which  has  l^een  preceded  by  an 
aura  or  warning  of  sufficient  length  to  permit  it  to  be  used,  but  this 
seldom  occurs ;  indeed,  I  have  almost  abandoned  the  use  of  the  drug. 
The  zinc  preparations,  which  were  so  much  in  vogue  twenty  years 
ago,  have  been  of  very  little  value  in  my  cases. 

MXGBAINE. 

Synonyms:     Hemicrania.     Sick  headache. 

Migraine  is  a  very  frequent  affection.  In  the  typical  form  the 
symptoms,  as  the  name  indicates,  affect  one  side  of  the  head ;  but 
there  are  many  variations  from  the  type,  and  the  most  frequent  is 
that  the  pain  commences  in  a  certain  spot,  most  frecjuently  over 
the  eyebrows  or  the  vertex.  Usually  the  onset  is  gradual.  The 
patient  wakes  in  the  morning  with  a  certain  feeling  of  lassitude  and 
uneasiness  about  the  head  that  experience  has  shown  to  be  pro- 
dromal. As  the  day  goes  on,  this  feeling  merges  from  discomfort 
into  actual  pain,  and  this  develops  until  the  afternoon  or  evening. 


41 2  NER  VO  US  DISEASES. 

then  reaching  its  acme^  when  the  pain  becomes  severe,  at  times 
almost  unbearable,  and  culminates  in  one  or  several  attacks  of 
vomiting,  after  which  it  gradually  diminishes  to  terminate  sud- 
denly or  gradually.  The  face  may  either  be  flushed  or  pale,  the 
pupils  dilated  or  contracted.  In  the  non-typical  forms,  however,  the 
pain  may  vary  very  greatly  in  severity  and  duration.  Thus,  in 
some  there  may  be  simply  a  feeling  of  uneasiness  which  may  last  a 
whole  day  or  several  days,  or  only  a  few  hours.  In  some,  too,  there 
is  no  vomiting,  and  its  place  may  be  taken  by  nausea,  or  even  this 
may  be  lacking.  The  attacks  usually  return  with  a  certain  irregular 
periodicity,  most  frequently  within  the  month.  In  women  they  are 
especially  prone  to  bear  some  relation  to  the  menstrual  period,  coming 
either  before,  during,  or  after  it,  and  this  does  not  necessarily  denote 
any  uterine  trouble.  Migraine  bears  a  curious  relationship  to  epilepsy. 
In  almost  every  case  that  has  been  subject  to  mieraine  throughout 
many  years  there  will  be  found  to  have  been  some  loss  of  conscious- 
ness at  some  time,  which  may  have  only  been  called  a  fainting-fit.  In 
others,  however,  there  may  occasionally  be  a  true  loss  of  consciousness, 
conjoined  with  muscular  convulsions  of  the  true  epileptic  type.  In 
still  others  the  migraine  may  r^ularly  alternate  with  epilepsy,  so 
that  when  one  is  present  the  other  is  absent,  and  vice  versa.  This 
latter  form  is  comparatively  rare.  The  attacks  generally  first  appear 
in  adolescence  or  early  adult  life,  and  usually  continue  until  late  in 
life,  often  gradually  passing  away  as  old  age  approaches.  Individ- 
uals who  are  subject  to  migraine  are  often  subject  to  alternations  of 
curious  functional  disturbances.  Thus,  one  patient  may  have,  in 
place  of  the  migraine  or  after  it,  a  continuous  depression  of  spirits 
that  has  none  of  tlie  other  symptoms  of  melancholia,  such  as  insom- 
nia, post-cervical  ache,  or  suicidal  tendency,  or  the  fades;  or  another 
may  have  a  persistent  tachycardia,  or  another  may  be  possessed  of 
a  persistent  general  restlessness  and  nervousness  or  irritability.  In 
some  patients  subject  to  migraine  life  is  passed  in  a  constant  round 
of  migraine  and  its  alternating  nervous  conditions.  Patients  who 
are  subject  to  migraine  have  no  mental  impairment;  indeed,  I 
think  that  most  of  the  patients  whom  I  have  observed  were  above 
the  normal  in  their  mental  capacity.  I  could  name  from  memory  a 
formidable  list  of  distinguished  public  men — lawyers,  physicians, 
artists,  inventors,  authors,  and  others  of  high  intellectual  stature — 
who  are  afflicted  with  migraine,  and  in  whom  the  disease  in  no  wise 
iinpiiirs  the  mental  cajmcity  except  that  at  the  time  of  severe  man- 
ifestations the  patient  is  sometimes  temporarily  confused,  and  even 
in  some  extreme  cases  slightly  dazed.  A  number  of  years  ago  I 
was  concerncxl  in  the  trial  of  a  very  important  will  case,  and  one  of 
the  leadin*^  counsel  was  to  my  knowledge  subject  to  violent  attacks 
of  this  malady.  One  morning  upon  going  to  court,  when  the  legal 
gontleman  whom  I  have  mentioned  was  to  commence  an  important 
examination  of  me  as  a  witness,  I  immediately  perceived  that  he  was 
very  pale,  that  liis  pupils  were  dilated,  and  that  he  was  slightly 
dazed.  I  at  once  rei^ognized  tlie  fact  that  he  must  have  had  a  severe 
attack  of  migraine  the  night  l)efore,  and  that  he  was  in  no  condition 
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enter  apon  the  inteilectiial  sword-play  neeessarj^  for  the  day's 
)rk^  and  I  calitHl  one  of  tlie  other  counsel  to  me^  stated  the  faet, 
and  upon  another  plea  had  the  court  adjoiirnetl  for  the  day,  after 
vhieh  I  found  out  that  my  friend  had  Ijeeu  up  all  night,  aa  I  liad 
ipposed,  witli  a  violent  attack,  and  thnt  he  was  BcarL-ely  oouseious 
"of  what  he  was  doing.  The  uext  day,  however,  he  t(x>k  his  place, 
and  went  aa  brilliantly  through  the  fray  a^couhl  have  iieen  expected. 
I  cite  this  as  a  striking  example  of  what  is  occasionally  obaervi^J, 
^Jn  certain  cases  of  migniine  there  is  impairment  of  visiou,  which 
^Hiiay  consist  of  flight  dimness  or  irregular  hi  or  ring,  or  even  of  hem- 
^Bopia,  and  these  may  sometimes  persist  for  several  days  after  tlie 
^(■ttack,  but  that  tliey  are  functional  may  readily  be  determined  by 
^the  history  of  the  case. 

The  chief  cause  of  migraine  is  heredity,  and  I  have  discovered  a 
singular  fact,  namely ,  that  tfie  heredity  is  mainly  through  tlie  mother. 
It  may,  however,  come  through  the  father,  although  this  is  rare,  and 
much  more  so  than  to  see  it  descend  through  both  father  and  mother. 
I  have  never  seen  a  case  that  was  not  liere<litary — t.  p,^  in  which  there 
was  not  either  a  heredity  of  migraine  or  epilepsVj  or  some  neurosis. 
The  exciting  cause  may  Ik*  fatigue,  the  emotions,  and  any  cause  that 
may  depress  the  general  liealth. 

The  pathology  of  migraine  is  unknown.  It  is  in  ray  estimation  a 
neurosis — tliat  is  to  say,  a  temporary  disease  that  is  not  accompanied 
by  gross  lesions*  It  stands  midway  between  a  neuralgia  and  an 
epilepsy,  and  it  may  W  called  a  neunitic  neuralgia  or  a  neumlgie 

I  neurosis*  There  has  l>een,  for  many  years,  a  question  as  to  whether 
it  was  of  vasomotor  origin,  and  an  attempt  was  made  to  base  this 
||ix>n  the  o^doration  of  the  face  ;  but  as  this  hue  varies  very  greatly  in 
iitlerent  cases,  and  as  tliere  has  been  no  proof  whatsoever  of  the 
ras^oinotor  origin,  this  theory  remains  a  pure  tlieory,  worthless  for 
bny  pi'actical  purposes. 

The  prognosis  of  migraine  is  excellent  so  far  as  regards  life  or  a 
tendency  to  pass   into  other   nervous  atlet*tions,  tor  I    have  never 
known  a  case  to  die  from  it,  or  to  pass  into  any  other  nervous  dis- 
ease, exce[)t  in  the  very  exceptional  cases  of  alternation  with  epilepsy. 
I      In  this  conjunction  it  must  be  remem leered  that  the  occasional  losses 
^fcf  consciousness  of  which  I  have  spoken  are  of  no  aineequence,  and 
^Blhould  not   be  for  a  moment   regarded  as  true  epilepsy.     The  prog- 
^Hbosis  as  regards  the  cure,  however,  is  extremely  doubtful,  for  whilst 
^^tbese  cases  can  often  be  greatly  benefited,  I  have  never  kuowu  of  one 
being  cured.     They  oct^asionally  ^lic  out,  liowever,  in  middle  age. 

The  diagnosis  of  migraine  is  very  easy,  bet*ause  it  is  an  affection 
tJiat  recurs  with  an  irrt^ular  periodidty,  with  a  gnidual  or  sudden 
onset,  eoDsisting  merely  of  a  gradually  developing  paroxysm  of  pain 
around  the  head,  generally  nnilatt^rai  at  tlie  outset,  that  culminates  in 
aefvere  or  agonizing  pain  which  may  be  at^ompanied  by  nausea  or 
I  vomiting.  In  certain  cases,  however,  where  the  liealth  has  been 
very  much  depressed,  it  may  recur  so  frequently  and  so  violently  as 
to  lead  to  a  suspicion  of  an  organic  trouble,  so  that  there  may  Ix*  a 
question  of  brain  tumor ;  but  this  can  readily  be  excluded  by  the 
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irregular  periodicity  of  the  affection,  by  the  isolated  attacks,  by  the 
lack  of  retinal  changes,  by  the  lack  of  any  paralytic  symptoms,  and 
by  the  absence  of  any  mental  impairment. 

The  treatment  of  migraine  should  be  directed  to  the  amelioratioD 
of  the  disease  itself,  as  well  as  to  lessening  the  suffering  of  the  indi- 
vidual  attacks.     The  individual  attacks  cannot  be  cut  short  by  rem- 
edies administered  at  the  time.     This  may  be  laid  down  as  an  axiom. 
They  can,  however,  often  be  mitigated  considerably.     The  best  of 
all  drugs,  in  my  opinion,  is  antipyrin,  and  five  or  ten  erains  of  it 
administered  every  hour  or  two  until  the  pain  lessens  wul  generally 
act  like  a  charm.     This  should  be  administered  in  water  or  in  the 
form  of  tablet  triturate  or  compressed  tablet.     The  objection  to 
antipyrin,  however,  is  that  it  is  very  apt  to  depress,  and  inasmuch 
as  this  is  a  recurring  disease,  the  habit  of  taking  antipyrin  is  a 
dangerous  one.     Next  to  antipyrin,  bromide  of  potash  in  doses  of 
ten,  twenty,  or  thirty  grains  at  the  outset  of  the  attack  is  the  beat 
drug,  and  this  should  be  administered  in  solution,  being  given  in  at 
least  a  tumblerful  of  water.     It  is  not  nearly  so  depressing  as  the 
antipyrin,  and  the  danger  of  taking  it  in  recurring  attacks  is  usually 
very  small,  except  in  unusually  asthenic  individuals.     It  should  be 
determined  what  dose  will  give  relief,  and  this  should  be  adminis- 
istered  promptly  as  soon  as  the  attack  has  commenced,  best  of  all  early 
in  the  morning,  when  the  first  prodromal  symptoms  are  observed, 
and  a  second  dose  may  possibly  need  to  be  given  during  the  day.   lif 
the  pain  is  agonizing,  antipyrin  may  be  given  in  conjunction  with 
it ;  but,  as  I  have  said,  this  should  be  done  with  caution,  and  the 
drug  should  not  be  placed  in  the  patient's  hands  for  indiscriminate 
use.      In  some  few  cases,  unfortunately  exceptional,  large  and  re- 
peated doses  of  a  slightly  alkaline  mixture  will  cut  short  an  attack, 
and  this  may  be  done  by  the  spirit  of  Mindererus,  half  an  ounce 
every  hour  or  two  in  a  wineglass  of  water,  or  a  glass  of  Vicliv  with 
a  pinch  of  baking-soda  in  it  every  hour  or  two.     In  my  experience, 
however,  these  alkaline  mixtures  may  act  well  in  one  or  two  attacks, 
but  seldom  in  more  than  this.     They  are  worth  trying,  however,  at 
times.     Gnarana  (ext.  guaranae  fluid.,  gtt.  x  to  xx,  in  water)  is  occa- 
sionally an  excellent  remedy,  but  it  is  not  nearly  so  reliable  in  my 
ex|)erieDce  as  bromide  or   antipyrin.     Peppermint,   applie<l    exter- 
nally, often  gives  great  relief  for  a  time.     Use  should  be  made  of  the 
oil  of  peppermint  on  a  piece  of  absorbent  cotton,  care  being  taken 
that  it  does  not  blister  the  skin ;  or  the  menthol  pencils  are  very 
convenient,  brushed  lightly  over  the  skin.     Phenacetine,  in  tablet- 
tritiirate  form,  is  often  a  famous  drug   for  giving  transient  relief, 
and  the  dose  should  Ikj  five  grains  every  hour  until  relief  is  given, 
or  fifteen  grains  have  been  administered.     It  does  not  depress  much, 
as  a  rule,  but  it  is  not  so  reliable  as  antipyrin.     Occasionally  a  full 
dose  of  Huxiiam's  tincture,  5ss-j,  will  abort  an  attack.    Hare  recom- 
mends a  pill  containing  acetanilide,  gr.  ij,  camphor  monobromate, 
gr.  J,  and  citrate  of  catfeiue,  gr.  i.     It  may  be  well  to  try  one  after 
another  of  these  remedies  in   a  difficult   case,  as  the  reaction   of 
patients  is  extremely  variable.     In  some  very  severe  and  agonizing 


resort  must  be  had  to  a  liypodiTmic  of  the  sulphate  of  mor- 
(gr.  I  to  I);  but  this  needs  careful  consideration,  and  should 
ver  be  administered  except  by  the  physician.  If  the  pain  recurs 
such  violent  paroxysms  as  to  prostrate  the  patient,  cansini^  eold- 
38  of  tlie  exti^emities  and  raj)id  pnl.se4>eatj  and  this  canoot  be 
controlled  by  antipyrin  and  bromide,  hypodermicis  of  morphine 
should  be  unhesitatingly  admini^terwl,  tor  imless  the  habit  of  the 
it]  is  thoroughly  broken  up  it  cannot  be  controlled  afterward. 
or  tliis  reason  it  will  usually  not  be  necessary  to  administer  the 
hypodermic  in  more  than  a  few  attacks  until  such  time  as  the  pain 
has  again  been  brought  within  bearable  limits  and  recurs  without 
other  grave  nervous  disturbances,  at\er  which  resort  rauy  again  lie 
had  to  bromide,  antipyrin,  guarana,  the  j^aliues,  etc.  During  thise 
severe  attacks  the  patient  should  be  plactil  in  bed,  and  warm  appli- 
i^catioDS — best,  of  hot  bottles — should  be  applied  to  the  hands  and 
extremities.  Not  only  is  this  application  of  heat  very  grateful  to  the 
patient,  but  it  lessens  the  pain.  In  every  stivere  c^ase  the  action  of 
these  special  remedies  may  lie  aided  by  keeping  the  patient  in  beil, 
quiet,  with  the  room  darkened,  although  this  extreme  measure  may 
not  be  necessary  in  the  mild  attacks*  In  some  slight  cases  the  attack 
may  be  cut  short  if,  at  the  time  of  the  first  prodromal  symptoms,  a 
dose  of  bromide,  20  to  30  grains,  is  taken,  and  the  patient  then 
lies  down  in  bed  for  a  lew  liours,  with  or  without  sleep,  the  room 
being  darkened  and  noises  being  carefully  excluded.  In  the  treat- 
ment of  the  disease  itself  other  remedies  are  ntixleiL  Tlie  best  one, 
I  in  ray  opinion  J  is  cannabis  indica^  and  this  is  best  adiniuistered  in 
the  form  of  the  extract  of  which  ^  to  J  grain  should  lie  given  three 
limes  a  day  continuously  for  weeks  or  months,  as  in  the  following 
|)rt*scription  : 


I 


S' — Ext  cannab.  ind 

Ft.  in  piL  do.  xxiv.    S. — One  three  times  daily. 


gr.  yj. 


I 
I 


I  believe  that  cannabis  indica  act^  as  well  in  migraine  as  the 
bromide  doi*s  in  epilepsy,  and  it  should  be  as  contiuuously  ust^l. 
With  the  cannabis  iudi<?a  it  may  ot\en  !m?  found  useful  to  administer 
dckse  ont?e  a  day,  generally  at  uiglit  after  the  evening  meal  ;  of  the 
bromiile  of  pohish,  10  tii  15  grains^  although  in  many  casts  the  ex- 
tract of  cannabis  inditii  alone  will  suffice.  Although  the  bromide  is 
recommended  as  being  of  vahie  in  theti-eatmentof  migraine  when  used 
continuously,  I  cannot  say  that  this  has  \ieen  my  experience,  because 
I  have  found  that  it  is  not  nearly  so  reliable  as  the  cannabis  indica; 
moreover,  I  am  decidedly  opposed  to  continuous  doses  of  the  bro- 
mides in  any  case  wherein  it  is  undesirable  to  impair  in  tlie  slightest 
degree  the  patient's  inteltectual  faculties,  for  I  do  not  believe  that 
any  living  human  being  C!an  continuously  take  the  bromides  without 
having  a  subtle  loss  of  the  highest  intellectual  cajiacity — losing,  as  it 
were,  the  fine  blnsli  of  the  mind.  I  have  spoken  of  this  more  par- 
ticularly in  the  section  upon  '*  Epilepsy."  Indeed,  so  much  value 
do  I  attach  to  the  extract  of  cannabis  indica,  that  if  relief  is  not  ob- 
.e<l  in  a  severe  case  of  migraine  by  its  use,  I  should  advise  that 
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resort  be  had  to  other  measures  than  the  bromides.     In  the  fint 
place,  the  general  health  should  be  carefully  attended  to.    If  there 
is  any  aneeraia,  this  should  be  overcome  by  the  use  of  iron  in  full 
doses^  and  it  must  always  be  remembered  that  the  dose  of  iron  varieB 
very  greatly  in  the  different  ferruginous  preparations.     The  dialysed 
iron,  either  the  ordinary  dialysed  form  or  Dree's  albuminate  of  iron, 
should  be  administered  in  drachm  doses  three  times  a  day  after 
meals,  and  this  should  be  administered  in  a  cup  of  water,  and  oot  in 
a  tumbler,  because  the  dark  hue  of  the  iron  is  in  some  fiistidious  in- 
dividuals apt  to  produce  a  sensation  of  nausea  if  seen  in  a  transparent 
vessel  like  a  tumbler,  whilst  it  can  be  pleasantly  taken  in  a  cap. 
This  is  a  matter  of  small  clinical  detail  that  often  makes  a  great 
difference.     The  peptonate  of  iron  and  ferratin  are  the  best  prepara- 
tions, however ;  the  former  in  doses  of  3  grains  three  times  daily,  in 
the  form  of  compressed  tablet,  and  of  the  latter  gr.  iv-viij,  in  cap- 
sules.    If  the  ansemia  is  pronounced,  the  citrate  of  iron  and  quinine, 
3  to  5  grains  three  times  a  day  in  pill  or  tablet-triturate  form,  is  an 
excellent  remedy,  although  in  some  cases  in  which  the  ansemia  has 
very  greatly  depressed  the  general  health  it  will  be  advisable  to  ad- 
minister one  of  the  preparations  of  iron  that  I  have  mentioned  in 
conjunction  with  2  or  3  grains  of  the  sulphate  of  quinine  in  tablet 
triturate,  pills,  or  capsules.     In  some  cases  of  anaemia  in  which  there 
have  been  marked  hepatic  symptoms,  or  in  which  there  is  a  yellow- 
ness of  the  skin  and  conjunctiva,  the  iron  will  have  a  much  better 
effect  if  it  is  not  only  conjoined  with  quinine,  but  also  with  the  mer- 
cury, and  a  perfectly  reliable  preparation  of  the  latter  is  the  bichloride, 
of  which   ^to-^  grain  should  be  taken  three  times  a  day,  either  in 
solution,  tablet  triturates,  or  pills.     This  is  another  small  clinical 
detail  that  is  of  considerable  value  in  my  opinion,  and  its  therapeutic 
importance  is  probably  due  to  the  fact  that  in  increasing  the  hepatic 
secretions  it  also  increases  the  blood-corpuscles  iu  some  subtle  way. 
I  am  perfectly  well  aware  that  mercury  is  said  to  decrease  the  num- 
ber of  the  red  corpuscles,  and  yet  I  have  again  and  again  observed 
the  clinical  fact,  of  which   I  can  give  no  explanation.     In  addition 
to  these  medicinal   measures  for  the  relief  of  anaemia  the  patient 
should  take   large  quantities  of  nitrogenized  food,  eating  savorily 
prepared  hot  meat  at  least  three  times  a  day,  and  in  extreme  cases 
using  the  equivalent  of  a  pound  of  beef  made  into  beef-tea  or  a 
beef-extract;  sometimes,  also,  bullock's  blood  that  can  be  obtained 
from  any  slaughter-house,  and  that  can  he  frozen  into  chunks,  which 
are  by  no  means  unpleasant  to  eat  after  the  patient  has  overcome  the 
prejudice.     Besides  this,  the  exi)enditure  of  energy  should  be  cut  off 
by  restricting  the  amount  of  exercise,  and  keeping  the  patient  in  bed 
until  late  in  the  morning,  or  even  until  noonday.     This  latter  meas- 
ure, however,  will  not  be  necessary  except  in  extreme  cases.    If  there 
is  lithjcmia,  the  treatment  should  be  something  entirely  diflerent ; 
but  lithicmia  should  not  l)e  diagnosed  from  the  presence  of  a  small 
amount  of  uric  acid,  or  from  a  few  oxalate  of  lime  crystals  in  the 
urine,  but  rather  from  the  fact  that  the  patient  has  been  known 
to  be  taking  entirely  too  much  food  or  has  passed  gall-stones,  or 
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because  the  urine  is  oonstantly  loaded  with  large  amouuts  of  uric  acid 
and  the  amorphous  urates.  I  have  seen  many  cases  of  anaemia  mis- 
taken for  lithsemia.  In  every  doubtful  case  it  is  an  excellent  rule 
to  apply  a  stethoscope  to  the  heart  and  the  large  vessels  coming  off 
from  the  heart,  and  I  have  more  than  once  seen  the  attending  phy- 
sician by  whom  I  have  been  called  in  consultation  perfectly  amazed 
at  detecting  loud  blowing  anaemic  murmurs  in  a  case  that  had  been 
treated  for  lithaemia.  If  there  is  true  lithaemia^  however,  the  treat- 
ment should  be  begun  by  a  moderate  dose  of  calomel,  say  3  grains, 
with  15  grains  of  the  bicarbonate  of  soda,  given  at  bedtime,  and  if 
this  has  not  acted  the  next  morning  before  breakfast,  a  slight  saline 
laxative  should  be  given,  such  as  a  wineglassful  or  half-tumblerful 
of  Hunyadi,  or  2  drachms  to  ^  ounce  of  the  sulphate  of  magnesia. 
Either  an  acid  or  an  alkali  should  be  administered  for  a  week  or  ten 
days.  The  best  acid,  I  think,  is  the  dilute  nitro-muriatic,  of  which 
the  dose  should  be  20  drops  three  times  a  day  after  meals  in  a  wine- 
glass of  water,  as  follows : 

B . — Acid,  nitro-mariat  dil |j. 

Aqa» Jij.    M. 

Ft.  8ol.    S.— Teaspoonful  after  meals  in  a  wineglass  of  water. 

In  some  cases,  however,  an  alkali  will  do  better  than  an  acid,  and 
I  know  of  no  means  of  determining  this  except  by  that  of  actual 
experimentation.  The  best  alkali  is  a  glass  of  V  ichy  or  Giesshiibler, 
with  a  pinch  of  baking-soda  in  it,  three  times  a  day,  an  hour  or  two 
after  meals.  The  bowels  should  be  kept  open,  but  not  more  than 
one  natural  movement  in  the  day  should  be  maintained,  and  it  is 
sometimes  a  considerable  study  as  to  how  this  should  be  done.  A 
glass  of  Hunyadi  may  answer,  or  it  may  be  necessary  to  administer 
the  cascara  sagrada,  2  grains  of  the  solid  extract  in  pill-form,  or  a 
drachm  of  the  fluid  extract.  This  remedy  varies  very  greatly  in  its 
effect  in  different  persons,  and  it  should  be  determined  by  observa- 
tion what  the  necessary  dose  should  be,  for  it  may  be  necessary  to 
give  2  grains  of  the  solid  extract  or  a  drachm  of  the  fluid  extract 
Uiree  times  a  day,  or  even  to  treble  or  quadruple  the  dose,  and  the 
ereat  advantage  of  the  cascara  sagrada  is  that  this  increase  of  the 
dose  when  necessary  is  not  accompanied  by  any  griping  or  other  un- 
toward symptoms.     In  some  cases  the  best  laxative  is  this : 

B.— Ext.  aloes  )  -^  ^. 

Ext.  hyoscyami  j aa  ijj. 

Ext.  nucis  vomicae gr.  v.    M. 

Ft  in  pil  (argent)  no.  xv.    S. — One  daily  after  dinner. 

If  in  lithaemia  the  alkalies  or  the  acid  cause  slight  depression,  as 
they  are  very  apt  to  do,  ^  to  A-  grain  sulphate  of  strychnine  should 
be  administered  with  them,  and  a  favorite  formula  of  mine  is : 

B. — Acid,  nitro-muriat.  dil ^j. 

Strychnise  snlph. P-  i' 

Aquae Jij.    M. 

Ft.  flol.    S. — Teaspoonful  after  meals  in  a  wineglass  of  water. 

27 
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For  farther  details  of  more  pronounoed  cases  of  lithsemia  the  reader 
should  turn  to  the  section  on  '^  Neurasthenia."  If,  in  spite  of  this 
attention  to  the  general  health,  the  attacks  keep  recurring^  great 
relief  may  often  be  obtained  by  overcoming  any  error  of  refraction. 
In  some  cases  where  there  is  no  great  error  of  refraction,  but  in 
which  there  is  exophoria,  the  use  of  prisms  or  even  cutting  the  mus- 
cles of  the  eye  is  oft;en  followed  by  ereat  relief.  Although  I  have 
never  seen  a  case  of  migraine  cured  by  such  means,  I  have  yet  seen 
many  cases  in  which  recurring  serious  attacks  were  broken  up  and 
the  disease  made  to  travel  along  in  a  very  bearable  manner.  Travel 
and  change  of  scene  are  often  of  great  benefit  in  cases  of  migraine 
that  have  become  severe. 

CHOREA. 

Synonyms :  St.  Vitus's  dance.  St.  Anthony's  dance.  St  Guy's 
dance. 

Definition.  Chorea  is  a  functional  nervous  disease  characterized 
by  involuntary  or  mainly  involuntary  fibrillary  movements  consist- 
ing either  of  a  jerky  twitch  that  b^ins  quickly  and  ends  quickly,  or 
of  a  wavy,  undulating  movement. 

History.  Various  functional  phenomena  of  the  nervous  sys- 
tem have  been  called  chorea,  although  they  have  borne  very  slight 
resemblance  to  what  the  neurologists  of  the  present  day  call  by 
this  name.  Thus  the  real  dance  of  St.  Guy  or  St.  Vitus,  which 
has  also  gone  under  the  names  of  the  dance  of  St.  Modesti  or  St. 
John,  choreniania,  orchestromania,  chorea  magna,  chorea  Grerman- 
orum,  epilepsia  saltatoria,  or  dauce  plague  {Tamplage;  Fliau  de  la 
danse),  was  an  epidemic  prevalent  at  various  times  since  the  end  of 
the  fourteenth  century,  the  first  appearance  of  it  having  been  de- 
scribed in  1374,  although  Heoker  claims  that  it  was  no  new  disease, 
as  it  was  well  known  in  the  Middle  Ages.  Men  and  women  would 
form  circles  hand-in-hand  and  dance  for  hours  together  until  they 
swooned  or  a  state  of  exhaustion  ensued,  very  much  as  is  the  custom 
in  the  ghost  or  Messiah  dance  of  our  North  American  Indians. 
They  would  then  suffer  greatly  from  tympanites,  which  was  gener- 
ally quickly  relieved  by  abdominal  compression  with  clothing  or  by 
thumping  and  trampling  u{x>n  the  abdomen.  Vivid  hallucinations 
generally  accompanied  these  attacks,  usually  of  a  religious  character, 
so  that  the  heavens  would  seem  to  open  and  they  would  see  the 
Saviour  enthroned  with  the  Virgin  Mary.  The  attack  would  oflen 
commence  with  sudden  loss  of  consciousness  and  the  patient  would 
fall  to  the  ground,  but  would  usually  spring  up  to  beein  the  dance 
with  strange  contortions.  In  1374  tliis  epidemic  spread  from  Aix-la- 
Cha|)e]le  all  over  the  neighboring  Netherlands,  and  thence  to  Cologne 
and  Metz.  The  communities  were  absolutely  disorganized.  In 
Coloji^ne  the  number  of  the  dancers  amounted  to  five  hundred,  and 
in  Alctz  to  eleven  hundred,  all  classes  of  the  community  taking  part 
in  the  revels — peasants  from  their  plows,  mechanics  from  their  work- 
shops, housewives  from  their  homes,  girls  and  boys  leaving  their 
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parents,  servants  their  maatei's,  Ijeggars  aad  idle  vagabonds  seeking 
tlieir  profit  in  the  general  disorder  ;  and  it  was  four  months  before 
the  Rhenish  cities  were  ablp  to  gain  c^ootrol  of  the  disorder  accom- 
panying the  epidemic,  although  even  then  this  w^ent  creeping  on. 
This  was  called  St  John's  dance.  When  it  broke  out  again  in  1418 
in  Strasbourg  it  was  denominated  St.  Vitus^s  dance,  because  the 
legend  ran  that  St  Vitus,  just  before  lie  suifered  martyrdom  with 
other  early  Christians  in  the  time  of  Diocletian,  liad  prayed  to  God 
that  he  would  protect  from  the  dancing  mania  all  those  who  should 
eolemQize  the  day  of  commemoration  and  fast  upon  its  eve,  and  that 
a  voice  issued  out  of  heaven  saying  that  his  prayer  was  accepted ;  so 
that  St.  Vitus  became  the  patron  saint  of  those  afflicted  with  the 
dancing  plague,  as  St.  Martin,  of  Tours,  was  at  one  time  of  those 
mdStrmg  of  smallpox,  St  Anthony  of  those  sntlering  with  the 
"  hellish  fire,**  and  St*  Margaret  of  puerperal  women.  Paracelsus,  in 
the  beginning  of  the  sixteenth  century,  was  the  first  to  make  an  in- 
telligent examination  of  tliis  disorder  from  a  medical  standpoint,  aiid 
to  recommend  treatment,  which  consisted  of  harsh  means,  strict  fast- 
ings severe  chastisements,  immersions  in  cold  water,  and  various 
aauaeous  compounds  of  tlie  wonderful  rpiintesseuces  of  that  day. 
The  disease  appears  then  to  have  declined,  and  very  little  of  it  seems 
to  have  been  known  in  the  sixteenth  century.  The  great  English 
physician,  Sydenham,  gave  the  first  accurate  description  of  what  we 
nowadays  call  chorea,  usually  giving  it  also  his  name.  So  true  to 
^e  life,  indeed,  was  his  portrayal  of  the  disease  that  nobody  has  ever 
Brpaased  it,  and  subsef[uent  observation  has  mei^ly  amplifit^l  our 
dowledge  of  it. 

CuKiCAi.  History.     Chorea  consists  of  the  following  varieties: 

L  Sydenham's  chorea ; 
Athetoid  chorea ; 
Violent  chorea ; 
Chorea  of  pregnancy  ; 
Paretic  chorea ; 
Post-hemiplegic  chorea ; 
Poet-hemiplegic  and  ptist-epileptic  chorea; 
Chorea  with  loss  of  c^jinsciousness ; 
Chorea  with  mpid  pulse  and  rapid  respiration  ; 
Chronic  chor^i, 
rea  is  manifested  by  certain  characteristic  fibrillary  movementa 
which  are  varied  S4.»mewhat  in  the  Sydenham  and  in  the  athetoid 
form*     In  tlie  former  they  consist  of  jerky,  twitching  movements, 
the  jerk  beginning  quickly  and  ending  quickly,  whilst  in  the  latter 
the  action  of  the  muscular  fibrilljc  is  less  abrupt  and  jerky,  and  is 

fre  wavy,  approaching  in  miniature  the  gradual  movement  which 
^  been  observed  in  cases  of  athetosis,  whence  the  name  alheioid, 
both  forms  the  movements  are  only  partially  under  the  control  of 
the  will,  to  the  extent  that  the  patient  can  make  them  stop  for  a 
diort  time,  and  in  some  cases  they  cease  during  sleep*  The  fibrillary 
ebaracter  of  the  movements  is  their  salient  chamcteristic,  for  in  no 
other  disease  do  we  see  anything  exactly  like  it ;  and  it  is  for  thia 
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reason  also  that  simulation  is  possible,  because  the  individual  fibrillie 
of  muscle  are  not  under  voluntary  control^  although  the  body  of  the 
muscle  itself  may  be.  These  fibrillary  movements  can  be  best 
observed  by  the  examiner  taking  the  patient's  hands  in  his  own, 
allowing  them  to  rest  palm  downward  lightly  on  his  upturoed 
palm,  or  removing  the  shoe  and  stocking,  placing  the  foot  in  his  lap, 
and  observing  the  toes ;  or  by  stripping  the  patient  and  carefollj 
watching  the  muscles  of  the  trunk.  The  face  does  not  usually  con- 
stitute a  good  place  for  examination  in  the  obscure  cases.  Where 
the  choreic  movements  are  slight,  much  patience  must  be  exerased 
in  these  examinations,  and  I  have  held  the  hand  of  a  patient  for 
ten  minutes  before  being  rewarded  by  the  characteristic  twitch. 
The  distribution  of  the  chorea  may  be  throughout  all  the  mosdes^ 
although  there  is  a  tendency  to  one  side  being  more  affected  than 
the  other.  The  initial  attacks  generally  occur  in  children  at  the  age 
of  nine,  and  in  250  cases  of  my  own  the  ages  ranged  from  two  to 
twenty-eight. 

The  proportion  of  the  sexes  was  as  follows :  females,  160;  males, 
90. 

In  violent  chorea  the  movements  are  either  of  the  ordinary  Syden- 
ham or  athetoid  form,  and  become  violent,  or  they  are  violent  fhxn 
the  onset.  In  this  variety  the  movements  preserve  the  jerky  or  the 
athetoid  character — ^generally  the  former — but  are  &r  beyond  the 
fibrillary  range,  affecting  the  whole  body  of  the  muscle,  though  in  an 
automatic  and  involuntary  way  that  is  beyond  all  effort  of  simob- 
tion.  So  violent  at  times  are  the  movements  that  the  patient  mart 
be  strapped  in  bed,  or  else  someone  must  be  placed  on  either  side  of 
it  to  prevent  his  being  thrown  out. 

In  certain  cases  of  chorea  of  the  Sydenham  type  there  are  losses 
of  consciousness  similar  to  those  of  the  petit  mat  of  epilepsy,  without 
any  convulsive  movements,  however,  so  far  as  I  have  seen.  I  have 
never  seen  this  variety,  with  loss  of  cousciousness,  alluded  to  by  any 
writer,  and  believe  myself  to  be  the  first  to  describe  it.  It  may  be 
important  or  unimportant,  according  to  the  tendency  of  the  chorea 
with  which  it  is  associated.  If  the  chorea  has  the  tendency  to  de- 
velop, of  which  I  shall  speak  in  a  few  minutes,  the  losses  of  con- 
sciousness may  become  very  frequent,  prolonged,  and  accompanied  by 
convulsive  movements  of  tonic  or  clonic  character,  and  the  patient 
may  die  in  convulsions,  with  the  symptoms  of  an  acute  encephalitis 
or  meningitis.  I  have  seen  this  in  two  cases,  but  only  two  of  this 
type  which  have  had  a  marked  developmental  tendency.  If,  how- 
ever, the  chorea  shows  no  tendency  to  develop,  or  but  a  slight  ten- 
dency, the  losses  of  consciousness  are  harmless,  and  will  invariably 
pass  off  under  no  further  treatment  than  that  addressed  to  the  chorea. 
This  has  been  my  experience  in  six  cases. 

There  is  another  peculiar  form  of  chorea  to  which  I  have  never 
seen  any  allusion  made  by  writers  upou  this  subject,  namely,  chorea 
suddenly  developing  after  a  slight  attack  of  articular  rheumatisni» 
and  associated  with  rapid  pulse  and  rapid  respiration.  The  his- 
tory of  the  three  cases  which  I  have  seen  has  been  this  :     A  slight 
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rticular  rlieumatisra  had  appeared,  laatiiij^  only  a  few  limirs,  and 
80  evanescent  that  it  mit;ht  well  have  esciqietl  the  observation  of  a 
careless  diagnostietan.  In  the  c^oiirse  of  tweiity-faur  hourt?  a  slight 
choreic  raovement  began,  and  the  respiration  an*!  pulse  grew  to  be 

pid,  the  former  running  up  to  30  or  40,  the  latter  to  1:20  or  180 
r  140,  Careful  ausenltation  revealed  no  organic  lesion  of  the  heart 
r  lungs.  The  chorea  showed  a  marked  tendency  to  develop  rapidly, 
W)  that  the  movements  increased  greatly  in  intensity  from  day  to  day, 
and  at  the  same  time  the  tendency  to  develop  nianifeste<[l  itself  in  tlje 
heart-  and  lung-heats,  so  that  in  a  few  days  the  choreic  movements 
and  the  pulse  and  respiration  made  a  dangerous  triad  of  symptoms, 
the  choreic  movements,  however,  not  developing  in  anything  like  the 
proportion  of  the  increase  in  the  pulse  and  respiration.  In  one  of 
my  cases  the  chorea  ctased,  but  the  pulse  and  respiration  increased 
in  rapidity,  and  the  child  died  in  the  course  of  a  wt*ek,  a  j^iericarditis 
api>eariDg  in  the  last  forty-eight  hours.  In  the  other  two  cases  the 
chorea  never  became  very  violent — never  so  marked,  for  instance,  as 
in  many  cases  of  violent  cliorea,  even  at  the  onset,  and  yet  the  cliil- 
dren  died,  neither  of  them  developing  endoeartlitis  or  pericarditis. 
No  autopsy  was  permitted  in  either  of  the  three  cases. 

The  chorea  of  pregnancy  is  a  rare  disease,  and  I  have  never  seen 
a  case  of  it.  It  is  sai<l,  however,  to  be  very  fatal,  the  percentage 
running  as  high  as  3^  per  cent. 

Chronic  choi'ea  is  nothing  more,  in  my  estimation,  than  Sydenham 
or  athetoid  €rhorea  or  a  violent  chorea  tliat  has  not  been  properly 
treated,  so  tliat  the  originatly  slight  fibrillary  movements  have  had 
8n|>eraddetl  to  them  muscular  movements  of  greater  length,  often 
witli  local  spasms  and  contractures. 

The  course  of  a  chorea  is  very  inadecjnately  nndei*stDml  by  most 
physicians.  Its  duration  is  usually  six  weeks,  this  l>eing  the  average 
t*omputed  in  250  cases  of  my  own.  But  choreic  movements  invari- 
ably continue  for  months  or  years  after  a  so-called  cure,  and  the 
question  of  what  is  a  cure  is  to  a  large  extent  an  arbitrary  matter. 
If  patients  are  carefully  examined  as  I  have  direi^ted,  it  will  be  found 
that  slight  movements  ran  be  detected  long  after  the  parents  sup- 
pose that  a  cure  has  Ijeen  effected,  and  the  continuant  of  these  slight 
movements  is  the  cause  of  so  many  of  the  odd  grimaces  which  we 
see  in  adults  as  remnants  of  a  chorea  in  childhood.  Every  year 
there  is  a  tendency  to  relapse,  for  Weir  Mitchell  and  Sinkler  have 
shown  that  the  greatest  number  of  cases  of  chorea  ot?cnrred  in  those 
months  in  w4iich  there  are  the  largest  numl^er  of  cloudy  days,  the 
greatest  amount  of  snowfall,  and  the  greatest  amount  of  barometric 
disturbance,  whilst  high  or  low  barometer  seems  to  have  no  effect 
U}>on  the  disease.  In  addition,  they  have  shown  that  the  proximity 
to  the  centre  of  the  greatest  barometric  disturbance  of  a  storm  has  a 
direct  causative  influenw  upon  choi\?a»  I  can  contirm  tht?se  observa- 
tioDS  of  Sinkler  and  Mitehcll.  It  is  well  known,  lor  instance,  that 
a  cyclone  travels  in  au  ellipse,  being  pi*ec^ede<l  by  cloudy  sky^  fogs:y 
weather,  and  some  slight  bari>metric  disturl>anee,  whilst  it  is  succeeded 
by  what  is  known  technically  as  the  anii-cif clone,  which  is  a  period 
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of  blue  skies,  light  clouds,  bright  sunshine,  and  little  or  no  wind. 
Now,  I  have  found  that  some  of  these  choreic  patients  are  most  dis- 
turbed by  the  approach  of  the-  storm,  whilst  others  are  most  disturbed 
by  the  passage  of  the  storm  itself,  and  still  others  are  affected  the 
most  during  the  period  of  anti-cyclone,  or  relapses  may  occur  at  these 
times. 

Another  important  feature  of  the  natural  history  of  chorea  is  that 
certain  cases  nave  a  tendency  to  develop,  25  cases  among  250  dis- 
playing this  characteristic.  The  cases  wnich  develop  begin  usually 
with  pronounced  symptoms  and  rapidly  develop  in  a  few  days  into 
violent  chorea;  but  not  infrequently  the  onset  may  be  by  slight 
symptoms  of  the  minor  type,  and  in  a  few  days  or  a  couple  of  weeks 
the  development  may  be  into  a  violent  form.  This  developmental 
tendency  should  always  be  borne  in  mind,  because  much  blame  may 
attach  to  a  physician  if  he  has  not  forewarned  the  parents  that  this 
is  one  of  the  possibilities ;  and,  moreover,  a  case  which  seems  harm- 
less at  the  beginning  may  become  transformed  into  one  of  very  serious 
import.  And  especially  should  the  tendency  to  develop  be  cautiously 
considered  in  the  cases  b^inning  with  slight  losses  of  consciousness 
and  in  those  accompanied  by  a  rapid  pulse  and  respiration. 
Causation.    The  causes  of  chorea  are — 

The  seasons ; 

The  emotions ; 

Trauma ; 

Articular  rheumatism ; 

Malaria ; 

Imitation ; 

Heredity ; 

Eye-strain ; 

Race. 
The  effect  of  the  seasons  and   l>arometric  disturbance  has  been 
fully  alluded  to  in  the  clinical  history. 

It  is  a  very  common  thing  to  find  that  the  emotions  play  a  great 
r6le  in  the  causation  of  chorea,  and  of  all  the  emotions,  fright  is  the 
most  potent. 

Trauma  is  one  of  the  less  frequent  causes  of  chorea,  but  yet  eases 
indubitably  proceeding  from  this  have  been  observed  by  me. 

The  role  of  articular  rheumatism  iu  the  causation  of  chorea  has 
been  very  much  overestimated,  and  the  idea  that  was  formerly  so 
prevalent  that  chorea  was  a  rheumatic  disease  is  entirely  untenable. 
Thus  articular  rheumatism  was  a  cause  in  only  18  cases  out  of  250 
of  my  own  observation,  whilst  16  had  functional  cardiac  disturbance 
and  22  valvular  disease. 

I  have  se(ni  several  cases  of  chorea  with  the  typical  malarial  fever, 
and  evidently  caused  by  it,  and  these  have  usually  been  of  short 
duration,  ceasing  upon  the  removal  of  the  malaria. 

Imitation  has  often  been  observed  as  a  cause  of  chorea,  especially 
by  Mitchell. 

Heredity  is  often  of  importance  in  chorea  as  an  etiological  factor. 
In  a  circular  letter  that  was  sent  out  bv  Dr.  Mitchell  a  number  of 
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to  physicians  in  the  Soutberii  States,  it  was  shown  that 
chorea  was  a  very  infrequent  malady  in  the  negro  race.  Whether 
this  applies  also  to  other  races,  I  do  not  know. 

Pathology.  Although  certiiin  cerebral  changes  have  been  well 
descnlietl  in  the  chronic  and  fat:il  caseS|  as  well  as  of  the  disease  in 
animals,  there  has  never  been  any  approach  to  a  dcscrription  of  the 
pathological  alterations  that  would  explain  the  movements  of  the 
ordinary  cases  of  cliorea  of  the  Syclenham  and  atbetoid  types. 
Hyaline  d^neration  in  the  nerve-cells  of  the  central  ganglia  has 
Ijeen  found  by  Meynert  and  Eliseher.  The  capillary  embolism  pro- 
duced by  Angel  Money  by  iujectiona  into  the  carotids  of  animals  has 
not  been  verified  in  other  cai^es,  Eiscolohr  in  one  case  of  congenital 
chorea  found  a  sclerotic  mass  at  the  level  of  the  third  cerv'icfil 
nerve,  and  alludes  to  a  similar  pathological  find  of  Schultz's.  The 
best  description  of  a  fatal  ease  of  chorea  is  that  given  by  Dana  of  a 
cerebrum,  metluUaj  and  spinal  cord  from  a  male  patient  of  eighteen 
who  had  had  choreic  movements  of  the  Sydenham  tyi'>e  for  over 
twelve  years.  There  wpre  chronic  lepto- meningitis  of  the  oerebrnm, 
diffuse  and  varicose  dilatations  of  the  small  arteries^  especially  of  the 
dee|ier  sul>cortical  capsule;  degenerative  changes  in  the  arterial  wall, 
but  no  arteritis ;  the  white  matter  was  boneycoml>ed  with  greatly 
dilated  vascular  lymph -spaces,  and  the  cortical  walls  in  most  regions 
were  normal.  The  severest  changes,  vascular,  interstitial,  and  de- 
generative, were  in  the  under  surface  of  the  temporal  lobes,  in  the 
internal  capsule  and  tlie  adjacent  parts  of  the  wrpus  striatum  (espe- 
cially the  lenticular  nucleus), and  the  optic  thalamus,  and  in  this  regitm 
varicose  nerve-fibres  were  observed.  In  the  pous  Varolii  and  in  the 
medulla  a  much  less  marked  phase  of  the  same  rxinditions  was  found, 
and  there  was  also  a  certain  amount  of  cellular  degeneration  in  some 
of  the  cranial-nerve  nuclei  and  a  slight  increase  in  the  connective 
tissue  of  the  pyramids.  In  the  spinal  cord  the  pia  mater  and  the 
cord  were  slightly  congested,  the  latter  esj>ecially  in  the  lateral  tracts, 
and  there  was  a  double  central  canaL  In  Dana's  valuable  pajjer  upon 
this  subject  200  autopsies  are  collected,  made  upon  patients  dying 
with  acute  or  chronic  chorea,  but  in  only  31^  of  these  was  tlicre  a 
satisfactory  account  of  the  condition  of  tlie  nervous  system.  From 
this  it  would  appear  that  after  death  from  chorea  various  lesions  have 
hetm  found  in  the  nervous  centres,  such  as  congestions,  extravasations, 
embolism,  and  softening,  and  tliat  heart-lesions  are  very  uniform* 
Of  these  39  cases  there  were  25  of  Sydenham  chorea,  uncomplicated 
with  insanity  or  other  serious  discast*.  In  16  there  are  said  to  have 
been  intense  cerebral  hyj>crtemiaj  jMsri-arteriaf  exudations  and  erosions, 
softened  spots,  minute  hemorrhagess,  and  (Xjcasionally  emiiolism,  the 
changes  Ijeing  most  marked  in  the  lenticular  nucleus  and  inner  parts 
f  the  thalamus.  In  only  a  few  t-ases  was  the  coixl  affected  some- 
'nvbat  similarly*  In  one  ease  there  was  absolutely  no  change  found, 
although  Dana  thinks  some  lesion  was  overltxiked  or  a  mistake  made 
in  some  way.  In  one  case  only  the  corpus  striatum  and  cord  were 
examined^  and  in  them  there  were  foci  of  softening  ;  and  in  three  cases 
the  brain  was  pultaceous,  the  lymph-walls  were  disintegrated  and  full 
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of  raiero-orgauismi?.  In  eix  cases  minute  hyaline  bodies  were  found, 
chiefly  in  the  lenticular  nucleus.  In  two  cases  of  su^)acute  choi 
with  insanity  there  was  great  eerebm!  congestion  with  throm 
and  minute  hemorrhages.  In  five  cases  of  chronic  chorea  of 
Sydenham  type  lasting  iTom  four  to  twelve  years  there  were  found 
dilatation  ana  thickening  of  arterinles,  with  necrotic  and  erosive 
changes,  degenerative  changes  in  nerve-cells,  varicosities  of  ner^^e- 
fibreSj  old  spots  of  sclerosis,  and  hyaline  btfdies,  and  a  somewhat  less 
implieati^m  oi'  the  spinal  eoni.  In  the  dog  a  number  of  cases  of  chorea 
have  been  reported  after  section  of  the  Hpinal  cord,  and  some  similar 
G&gee  have  l>een  reported  by  Weir  Mitchell  in  the  human  being. 
In  1875  Gowers  examined  the  spinal  cord  of  a  choreic  dog,  and 
could  tind  no  alterations  ;  but  two  yt*ars  afterward,  in  eonjunctiun  with 
San  key,  he  demonstratetl  that  certain  limited  art»asof  thecord  were  in- 
filtrated with  small  lymphoid  cells.  Putnam,  however,  ctiuld  find  no 
guch  alterations  in  two  kittens  which  had  Ijeen  artificially  made  choreic. 
In  one  of  these  no  changes  whatever  could  l»e  found  In  the  nervous 
centres,  but  in  tl»e  second  there  was  a  marked  injection  of  the  blood- 
vessels, and  the  ganglion-cells  of  the  spinal  cord  and  l*rain  would  not 
take  up  the  staining-Huid,  and  could  not  be  examineil  satisfactorily 
even  in  glycerin,  II .  C  Wood  has  examined  the  spinal  cords  of  four 
dogSf  three  being  killed  while  still  able  to  go  about.  Two  of  them 
suffered  from  typical  rhythmic  chorea,  one  from  chorea  with  move- 
ments exactly  simulating  thase  of  a  child,  associated  with  great 
weakness.  The  fourth  animal  died  of  the  disease  after  having  com- 
pletely lost  control  of  his  hind  legs.  In  each  of  tlicse  there  were 
numerous  lymphoid  cells  in  tlie  gray  matter,  hut  very  few,  if  any,  of 
them  in  the  white  matter.  In  only  one  dog  was  any  connection 
traced  Ijetween  these  t>ells  and  the  bloodvessels,  and  in  this  one 
instance  there  were  some  cells  in  the  j>en vascular  s|mce9,  but  there 
was  no  such  outpouring  of  leucocytes  as  was  found  by  Gowers  and 
Sankey.  WoikI  maintains,  however,  that  these  lymphoid  cells  are 
found  in  the  normal  cord.  In  WtMKl's  dogs  the  ganglionic  cells  In 
the  cord  were  prolbundly  affected,  and  he  states  that  the  inability  of 
the  gangliou-t^lls  to  take  up  the  staining-fluid  is  pre-sent  only  in  the 
earliest  alterations  in  the  cell*  The  cellular  changes  were  greatest  in 
the  groups  nearest  the  spiual  canal  and  just  posterior  to  it,  whilst  the 
lateral  gnmps  of  very  lar^e  cells  which  are  seen  in  the  dog*s  spiual 
cord  were  not  so  profoundly  affected.  In  the  tirst- named  group  the 
cells  had  l>een  transformed  into  irregular,  globous-looking  m 
without  sharp  outline,  and  imbibing  the  staining-fluid  very  slightly, 
No  granulations,  no  nuclei,  no  pn^cea^^es  were  present.  These  masses 
evidently  represented  the  celts  in  the  last  stages  of  degeneration,  and 
were  of  various  sizes.  The  cells  in  the  lateral  group  weix*  distinctly 
altered.  They  took  the  staining  very  faintly  ;  in  a  large  proportion 
of  them  no  nuclei  could  be  found,  and  in  many  almnt  one-fourth  of 
their  contents  were  occupied  by  a  large  mass  of  definite  outline, 
free  from  granular  contents,  seemingly  a  vacuole.  Of  all  the  absurd 
theorieii  that  have  lieen  passed  arouud  from  text-book  to  text-book 
and  by  woixl  of  mouth,  the  most  absurd  is  that  proposed  by  Broad- 
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B^tit  and  Tuck  well,  of  niiDUte  embolism  of  the  cerebnil  arteries  as 

explanatory  of  chorea.     In  the  first  plat^,  those  raintUe  emboli  of  the 

^erebral  V€«»els  are  extremely  rare  ;  in  the  seeoiid  plaeej  as  Oetavius 

Hlui^ifi  hss  aiicoinctly  p^jinled  out,  none  of  the  symptoms  of  cerebral 

^ibolism  are  present  in  chorea,  mieh  as  the  sudden  vertigo  or  head- 

at?he,  paio  with  taintness  or  sickness,  hemi[jlegia^  mental  impairment, 

anesthesia  or  aphasia,  or  a  fatal  termination  by  way  of  sudden  coma* 

^D  attempt  has  been  made  of  late  years  to  show  that  chorea  was  due 

b  aooie  infection,  and  Riehter  has  ibund  cocci   in  the   bh^od  in  one 

^ae,  Don  kin  rod -like  bodies  in  another,  and  Berkeley  has  thought 

that  the  pathological  findings  in  another  case  were  similar  to  those  of 

diphtheria ;  but  proof  of  this  view  is  yet  entirely  lacking. 

Differential  DiAONfisis.     The  chamcteristie  twitch  of  Syden- 
ham's chorea  and  athetoid  chorea — tlie  quickly  beginning  and  quickly 
fiding  fibrillary  jerk  or  the  fibrillary  wavy  movement — is  never  seen 
any  other  disease  than  chorea,  whilst  the  mnscnlar  movements  of 
rger  range  of  violent  chorea  also  have  this  qnickly  l>eginning  and 
quickly  eniling  or  twitchy  character.     In  clironic  chorea,  liowever,  the 
hiovements  may  lose  these  characteristics  and  become  intermingled 
■rith  anomalous  movements  and  with  muscular  spasms  or  contract- 
ures, but  here  a  history  of  the  anteccilent  chorea  will  invariably  make 
clear  the  diagnosis.     In  all  examinations,  however,  of  patients  who 
are  suspet^teti  of  chorea,  not  only  should  the  toes  and  fingers  be  care- 
fully and  j>atiendy  examined,  but  the  patient  sliould  he  stripped  so 
that  the  mtiscles  of  the  trunk  may  be  brought  into  play.     Especially 
should  this  examination  be  carefully  made  io  fiases  where  tliere  are 
slight  lasses  of  consciousness,  or  where  tJiere  is  a  grunting  or  subdued 
sound  that  is  present  when  the  laryngeal  musdes  are  afTected,  oon- 
Btituting  the  so-called  laryngeal  chorea,  which  is  really  an  ordiuary 
chorea,  however,  with  implication  of  tlie  laryngeal  muscles. 
Chorea  should  be  differentiated  from — 
Oi^anic  cerebral  disease ; 
B  Kpilepsy ; 

H  Disseminated  sclerosis; 

H  The  fibrillary  tumor  of  progressive  muscular  atrophy; 

■  Hysteria. 

P  The  differentiation  from  organic  cerebral  disease  may  become  at 
first  sight  a  matter  of  ditfienlty  in  eases  where  paresis  is  an  early 
symptom  or  where  thtTe  are  slight  losses  of  consciousness,  but  the 
detection  of  the  fibrillary  movements  is  all  that  is  needeil  to  make 
the  diagnosis.  Sometimes,  too,  the  difficulty  of  spee<'h.  which  is  not 
infreouent  in  choreic  ehitdi^n,  may  ciuisc  a  suspicion  of  organic  cere- 
bral disease,  but  the  mnveoients  make  the  nuitter  plain. 

The  cases  of  chorea  which  are  accompanied  by  slight  losses  of  con - 
dciousness  are  rare,  and  therefore  generally  cause  great  uneasiness,  but 
upon  search  the  choreic  movements  will  be  found. 

Disseminated  sclerosis,  as  lias  been  shown  in  the  chapter  on  this 
subject,  is  not  infrequent  among  ehildi-eu,  and  the  tremor  may  1^  eon- 
Jbtitided  with  that  of  chorea;  but  the  choreic  movement  is,  as  I  have 
lid,  twitchy,  quickly  beginning  and  quickly  ending,  or  wavy,  whilst 
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the  tremor  of  sclerosis  is  a  continuous  series  of  very  fioe  muscular 
oscillations  ;  moreover,  the  nystagmus,  tlie  scanoiog  speech,  uid  the 
other  syaipt^jms  of  sclerosis  are  entirely  wanting  iu  chorea. 

The  fibrillary  tremor  of  progres^sive  mu.%^ular  atrophy  may  be 
confounded  with  chorea,  but  the  former  is  general  ly  a  feeling  as  of  a 
pnlse-beat  under  the  flesh,  is  much  more  continuous  and  rapid  thao 
the  fibrillary  movements,  and  has  none  of  the  twitchiness  or  ahmpt- 
ness  of  Ijeginning  or  ending,  besides  which  the  atrophy  that  is  present 
is  never  observed  iu  chorea. 

The  ti-emor  of  hysteria  may  he  confounded  with  chorea,  but  if  il^ 
be  borne  in  mind  that  choi-eie  movements  do  not  constitute  a  tremor, 
as  has  been  again  and  again  insisted  upon,  the  diagnosis  can  be 
readily  made,  whilst  chorea  is  wautlng  in  the  limitation  of  the  field 
of  vision  and  in  the  sensory  phenomena  of  hysteria. 

Pn<iONQSis.  Cases  of  chorea  with  losses  of  consciousness  that 
display  a  tendency  to  develop  are  usually  dangerous  cases,  as  I  have 
said,  as  the  only  two  whicl]  I  have  seen  terminated  fatally ;  but  the 
eases  of  chorea  with  losses  of  consciousness  that  show  no  develop- 
mental teudeuey  have  the  prognosis  of  ordinary  chorea  without  these 
losses  of  consciousness.  The  eases  of  chorea  l>eginning  after  a  slight 
attack  of  articular  rheumatism  with  rapid  pulse  and  rapid  respiration 
are»  if  I  nmy  judge  by  my  three  cases,  always  fatal,  A  case  of  chorea 
beginning  after  articular  rheumatism  of  any  kind  is  apt  to  be  more 
serious  than  if  occurring  without  it,  but  most  of  them  recover; 
indeed,  I  have  never  seen  a  fatal  case  except  where  the  articular 
rheumatism  had  developed  cardiac  lesions  that  were  themselves  fatal. 
Most  cases  of  chorea  which  we  see  are  those  of  the  Sydenham  or 
athetoid  type,  and  these  have  an  excellent  prognosis  so  far  as  death 
is  concerned,  but  have  a  serious  prognosis  so  far  as  relapses  are  oou- 
cerned  and  so  far  as  a  tendency  may  be  left  to  certain  awkward  ges- 
tures and  grimat'es.  Thus  of  250  cases  of  mine,  108  had  relapses. 
These  relaj>ses,  as  I  have  said,  are  prone  to  recur  iu  the  spring  and 
the  autumn,  but  they  generally  recover;  i.  p.,  the  choreic  movements 
V>etX)me  slight  or  almost  die  away,  and  the  7na!aui€  and  disturljed 
general  health  of  the  child  disappear. 

The  chorea  of  pregnancy  has  a  fatality  of  about  33  per  cent*,  and 
is,  therefore,  a  serious  form.  Chronic  chorea  is  a  very  intractable 
form,  and  cures  are  infrequent,  and  this  is  also  the  case  with  electric 
chorea, 

TliEATMENT.  The  treatment  of  chorea  should  be  by  means  of 
cutting  oft'  the  exijeuditure  of  energy,  with  good  food,  arsenic,  iron, 
eimicifuga,  cod-liver  oil,  and  electricity. 

All  cases  of  chorea  occur  in  children  of  energetic  minds  and 
bodies,  so  that  I  am  accustomed  to  say  in  my  lectures  that  it  is 
rather  a  backlumdeti  compliment  for  a  child  to  have  chorea,  as  I 
never  saw  a  fool  of  a  child  afflicted  with  this  disease ;  indeed,  it  would 
seem  that  all  these  children  are  those  who  are  making  large  drafts 
upon  their  reservoir  of  energy,  and  certainly  the  effect  of  rest  upon 
the  disease  is  proof  of  this  theory*  I  put  all  my  little  patients  to 
bed  at  once  unless  the  chorea  be  very  slight  in  type,  and  even  then  L 
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cut  off  their  ex|5enditure  of  energy  to  some  degree.     In  most  cases 

II  put  them  to  bed  for  the  first  week,  taking  care  that  their  room 
shall  be  sunny  and  (properly  ventilateil  i\m\  healtMi,  It  nuist  be 
borne  in  mind  that  t^itofioement  to  Ijed  di:)es  not  mean  t fie  same  abso- 
lute rest  for  a  child  that  it  does  for  an  adult,  for  the  former  will  at 
the  best  be  seizing  a  thousand  pretexts  for  getting  out  of  bed,  and 
will  be  in  constant  motion  whilst  in  l>ed*  Yet  tJiis  relative  rest  is 
very  important »  Moreover,  it  should  lie  remembered  that  tlie  repng- 
oanoe  of  a  child,  and  generally  of  the  parents,  to  rest  in  bed  is  so 
great  that  as  much  of  it  as  possible  should  lie  obtained  during  the 
first  attack,  for  it  will  generally  l>e  diftieult  to  obtiiin  it  to  the  same 
extent  in  future  ones.  After  I  have  kept  a  child  in  bed  for  a  week 
and  it  has  l>egun  to  improve^  I  permit  it  to  get  up  at  nuonday  for  tlie 
second  and  tfiini  weeks,  and  then  I  permit  it  to  rise,  say,  at  ten  o'clock 
in  the  morning;  but  during  all  this  time  I  insist  that  it  shali  be  put 
to  bed  by  seven  o'clock  in  the  evening.  For  a  mouth  or  tw^o  more  I 
do  not  permit  the  jiatient  to  rise  until  ten  o'clock  or  to  stay  up  later 
than  seven,  and  during  the  whole  of  the  period  that  it  is  under  treat- 

•ment  I  forbid  walking  for  any  distanc*e,  although  I  may  permit  the 
child  to  take  a  ride  of  about  an  hour  in  fine  weather  in  the  sunny  por- 
tion of  the  day.  This  is  about  the  amo*int  of  rest  that  I  should  order 
I  in  an  ordinary  case  of  minor  tyj3€  ;  but,  of  course,  this  will  have  to  be 
fcr  greater  in  the  violent  cases  or  those  of  severe  type.  As  soon  as  a 
irfiild  has  lieen  put  to  l>ed  I  commence  the  administration  of  arsenic. 
preferably  Fowlers  solution,  in  thn?e-drop  doses  three  times  daily 
after  meals,  in  a  smsVll  tumbler  of  water,  and  I  increase  the  dose 
every  two  or  three  days  by  a  drop  until  there  su|>ervenes  some  slight 
puffiness  of  the  eyelids,  some  loss  of  appetite  or  disturbance  of  the 
stomach  J  or  some  distinct  paleness  of  the  conjunctiva.  Usually 
these  symptoms  will  appeiir  when  the  dose  has  reached  seven  or 
ight  drops  three  times  a  day.  I  never  push  it  beyond  this,  l>ecause 
have  satisfied  myself  that  the  larger  doses  of  arsenic  w4iieli  have 
been  so  much  vaunted  are  not  only  of  no  greater  elfect  upon  the  dis- 
ease, hut  that  they  are  often  harmful  by  upsetting  the  digestion  and 
producing  a  condition  of  arsenical  cachexia.  Some  ten  years  ago  I 
treateil  all  my  cases  of  chorea  w'ith  large  doses  of  arsenic,  giving  to 
some  as  much  as  sixty  drops  iu  the  course  of  the  day,  but  I  found 
that  ray  results  were  no  better  than  tht>se  that  were  obtained  by  Drs, 
Gray  and  Tuckwell,  of  Oxford,  England,  by  simple  rest  and  g(XKl 
food  without  any  arsenic  at  all,  and  since  that  time  I  have  satisfied 
myself  that  the  full  effect  of  arsenic  can  l:»e  obtaine*!  by  the  smaller 
doses,  and  that  w4ule  the  drug  ha^  an  undoubted  etfet*t  upon  cfiore-a, 
^bhis  is  not  a  lasting  one  and  is  not  enhance*!  by  toxic  doses.  When 
^n  have  reachetl  the  dose  that  proiJuces  the  slight  symptoms  of  which 
I  have  just  spoken,  I  rest  contented  if  the  patient  1ms  murketlly  im- 
prove<l  ;  but  if  I  think  the  patient  should  improve  still  more,  I  then 
begin  the  simultaneous  administration  of  iron,  using  thedialysed  iron, 
thirty  to  sixty  drops  three  times  a  day  after  meals  in  a  cup  of  water, 
or  Dree*8  liquor  of  the  albuminate  of  iron  in  the  same  doses,  or  the 
peptouate  ot  iron,  gr.  iij  three  times  daily,  in  a  compi*essed  tablet.    The 
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other  forms  of  iron  have  not  seemed  to  me  to  have  anything  like  the 
effect  of  these  three  preparations.  I  was  led  to  this  simultaneoofl 
use  of  iron  and  arsenic  by  an  accident.  I  had  given  one  of  my 
patients  such  large  doses  of  arsenic  that  arsenical  cachexia  was  very 
marked,  and  in  order  to  overcome  it  I  used  large  doses  of  iron  as 
an  antidote,  when  to  my  surprise  not  only  did  the  arsenicism  disap- 
pear but  the  choreic  movements  rapidly  improved.  This  led  to  my 
further  use  of  the  two  drugs  simultaneously,  and  for  several  years  I 
was  much  puzzled  to  understand  how  it  was  that  two  medicines 
that  were  mutually  antidotal  could  have  such  an  excellent  effect  in 
combination,  until  I  came  across  the  writings  of  a  Grerman  writer 
demonstrating  that  iron  has  a  calmative  effect  upon  muscular  fibre 
much  the  same  as  arsenic  has.  With  the  iron  and  the  arsenic  I 
conduct  my  patients  to  the  end  of  the  treatment,  although  in  some 
children  cod-liver  oil  may  also  be  given  with  advantage  in  the  colder 
months  of  the  year  in  our  climate  if  their  stomachs  will  take  it  without 
disturbance.  I  administer  the  oil  preferably  pure,  a  drachm  three 
times  daily,  after  meals ;  but  if  the  children  prefer,  I  give  it  in  a  per- 
fectly fresh  emulsion,  which  should  be  prepared  every  week  and  kept 
upon  ice.  It  is  very  rarely  that  I  have  met  with  a  patient  who  cannot 
take  arsenic,  but  this  will  happen  sometimes,  and  when  it  does  I  use 
iron  either  alone  or  in  conjunction  with  cimicifuga,  of  which  I  prefer 
the  fluid  extract,  ten  to  fifteen  drops  three  times  a  day  ;  but  a  carefbl 
trial  of  the  latter  in  my  clinic  has  shown  conclusively  that  it  is  not 
equal  to  arseuic  in  controlling  chorea.  After  the  patient  has  gotten 
over  the  more  acute  symptoms,  galvanization  of  the  spinal  cord  with 
a  current  of  3  to  5  niilliampferes  every  second  day  at  sittings  of  five 
minutes  each  will  often  be  found  to  lye  of  excelleut  effect.  (See  p.  108.) 
In  some  slight  cases  of  chorea  I  have  found  that  a  change  of  air, 
either  from  the  city  to  the  mountains  or  seashore,  or  vice  versa^  will 
have  a  startlingly  good  effect,  so  much  so  that  it  can  often  be  relied 
upon  to  do  quite  as  much  as  the  rest  will  do.  When  these  little 
patients  are  confined  to  bed  I  take  care,  as  already  said,  that  the  room 
shall  be  sunny  and  well  ventilated,  and  in  addition  have  them  take 
an  air-bath  every  day  for  an  hour  in  pleasant  weather,  by  having  all 
the  d(X)rs  shut  and  the  windows  open,  so  that  they  shall  be  flooded 
with  air  without  draught,  taking  care,  of  course,  that  they  are  properly 
wrap|)ed  up.  I  also  take  precautions  that  my  patients  shall  be  brought 
to  me  every  spring  and  autumn,  the  moment  that  any  relapse  is  noticed, 
and  usually  these  relapses  can  be  treated  either  by  medication  of  iron, 
arsenic,  ood-liver  oil,  or  cimicifuga,  with  only  slight  cutting  off  of 
energy,  as  by  keeping  them  in  bed  till  ten  o'clock  and  sending  them 
to  bed  at  seven,  and  often  without  any  particular  rest  at  all.  I  take 
care  also  that  their  idiosyncrasies  as  reo^ards  barometric  disturbances 
shall  he  studied  intelligently,  so  that  if  they  are  disturbed  by  storms 
— either  in  the  approach,  passage,  or  after-period — they  shall  be  kept 
in  the  house  during  these  times,  or,  perhaps,  put  temporarily  upon 
small  doses  of  arsenic.  The  food  of  these  little  patients  should  be 
varied  and  nourishing  to  the  highest  degree  that  is  compatible  with 
their  age,  and  I  have  never  seen  great  benefit  result  from  any  special 
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system  of  diet.  Good  milk,  ^gs,  the  amount  of  meat  that  is  suit- 
able to  their  age,  with  fruits  and  vq^tables  in  their  proper  season, 
constitute  all  that  is  necessary. 

Chronic  chorea  is  a  very  intractable  disease,  as  I  have  stated,  and 
while  I  have  cured  some  few  cases  of  it  by  absolute  rest  in  bed  and 
the  administration  of  arsenic  and  iron  and  galvanization  of  the 
spinal  cord,  I  have  yet  seen  many  cases  that  relapsed  in  spite  of  all 
treatment.  In  those  cases  which  I  have  cured,  however,  the  treat- 
ment in  bed  has  been  for  a  period  of  two  or  three  months,  with 
daily  gentle  massage  and  gentle  faradization  of  the  whole  body  so  as 
to  prevent  the  ill  effects  of  this  prolonged  recumbency.  The  cases  of 
chorea  with  rapid  pulse  and  rapid  respiration  should  be  kept  in  bed 
from  the  very  start,  and  whilst  moderate  doses  of  arsenic  are  admin- 
istered, digitalis  should  also  be  given,  a  drop  of  the  fluid  extract  in 
a  teaspoonful  of  wild-cherry  bark,  although  as  my  three  cases  have 
terminated  fatally  I  cannot  very  well  say  much  about  the  treatment. 
Electric  chorea  I  have  never  seen  cured,  although  I  have  seen  it 
much  improved  by  the  same  treatment  as  that  which  I  have  spoken 
of  in  chronic  chorea. 

PALMUS  (THE  TWIT0HE8).' 

8fynonym» :  The  Jumpers.  Latah.  Miryachit.  Tic  couvulsif 
In  1880,  Beard,  of  New  York,  called  attention  to  a  malady  that 
he  had  observed  among  the  Jumpers  of  Maine.  In  1884,  Ham- 
mond published  an  account  of  an  affection  known  as  miryachU,  a 
similar  disease  of  Siberia.  In  1883,  Mr.  O'Brien  (cited  by  Grilles  de 
la  Tourette)  depicted  a  similar  nervous  affection  of  the  Malays.  In 
1885,  Gilles  de  la  Tourette  published  an  elaborate  description  of 
what  was  undoubtedly  the  same  affection  under  the  heading  of  ''A 
Study  of  a  Nervous  Affection  characterized  by  Motor  Inco-ordination 
with  Echolalie  and  Coprolalie,"  meaning  by  these  two  latter  words 
a  tendency  to  imitation  and  to  the  use  of  indecent  words.  Beard 
found  that  the  Jumpers  of  Maine  did  whatever  it  was  told  them  to 
do.  Thus,  one  who  was  sitting  in  a  chair  with  a  knife  in  his  hand 
was  told  to  throw  it,  and  he  threw  it  so  quickly  that  it  stuck  in  a 
house  opposite ;  at  the  same  time  he  repeated  the  order  to  throw  it 
with  a  cry  of  alarm  not  unlike  that  of  hysteria  or  epilepsy.  He 
also  threw  away  his  pipe,  which  he  was  filling  with  tobacco,  when  he 
was  clapped  upon  the  shoulder.  Beard  rehearsed  the  first  part  of 
Virgil's  ^nid  aud  the  first  part  of  the  first  line  of  Homer's  Iliad, 
with  which  the  illiterate  Jumper  could  not  have  been  familiar,  and  he 
repeated  the  sound  of  the  words  as  they  came  to  him,  in  a  quick  sharp 
voice,  at  the  same  time  that  he  jumped,  or  threw  something,  or  raised 
his  shoulders,  or  made  some  other  violent  muscular  motion.    O'Brien 

1  The  diflferent  names  which  have  been  given  to  this  disease,  as  indicated  by  the  above  syn- 
onjmBf  have  seemed  to  me  meaningless  or  on-English;  thus,  all  the  cases  do  not  jump,  and 
the  name  of  jumper$,  therefore,  descnbes  a  symptom  that  is  frequently  absent ;  latah  and  miry- 
acMt  are  Malaysian  and  Russian  names  respectively  that  convey  no  meaning  to  the  Anglo- 
Saxon  and  Latin  races,  whilst  He  convulsij  or  convulsive  tic  would  be  confounded  in  most 
minds  with  He  douloureux,  which  has  had  a  time-honored  pre-emption  of  the  word  "  tic."  I 
have,  therefore,  sought  for  a  new  name  which  should  describe  the  main  symptoms,  namely, 
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was  GODversiog  with  an  elderl^r  and  respectable  Malay  waroao,  and 
kept  lap  the  conversation  for  about  ten  minntes  without  auspecting 

aDything.  Suddeuly  a  friend  who  had  accompanied  him  took  off 
his  ct>at,  and  imnii'^liately  the  patient  J>egan  to  undress  herself,  and 
would  have  strippt^l  herself  completely  if  he  bad  not  inteqxjsed, 
although  all  the  time  she  was  disrobing  she  was  violently  angry  at 
the  (>utrage  to  her  sex,  calling  him  an  abandoufd  hog  and  b^giiig 
O^Brien  to  kill  him.  0*Rrien  speaks  of  a  cook  on  a  steamer  who 
was  carrying  his  child  in  Ids  arms  one  day  on  a  bridge  over  the 
river,  while  at  the  same  time  a  sailor  carried  a  log  of  wood  in  like 
manner;  the  sailor  threw  bis  log  of  wood  on  an  awning,  and  amused 
himself  by  cruising  it  to  roll  over  the  cloth,  and  fioaTly  let  go  the 
cloth,  letting  the  wood  fall  to  the  bridge  ;  the  cook  repeated  every 
motion  with  hm  little  boy,  and  killed  him  on  the  spot.  Gil  lea  de  la 
Tourette  shows  that  these  cases  have  a  {>e<-*u!iar  motor  in  co-ordination, 
consisting  of  muscular  movements  soracwfmt  resembling  thoee  of 
chorea,  but  diiferiug  from  them  in  the  fact  that  they  are  not  con- 
tinuous. 

The  tendency  to  repeat  words,  so-calletl  echolaUe,  and  the  tendency 
to  indecent  conversation,  so-called  eoprokdkj  are  generally  attendant 
symptoms,  but  not  always.  In  some  of  these  cases  there  is  also  a 
tendency  to  iH^ri^istent  and  fixed  ideas,  or  even  a  slight  delusional 
condition,  with  fear  of  places  (agoraphobia)  or  folly  of  doubt.  Since 
the  writings  of  Beard,  nammond,  O'Brien,  and  Gilles  de  la  Tourette, 
a  nimiber  of  ('asfS  have  l>een  described  by  other  authors,  and  I  have 
seen  several  myself  All  Tourctte*s  cases  (nine  in  number)  b^^n 
early  in  life,  most  of  them  between  eight  and  nine  years,  one  at  four- 
teen, and  one  at  sixteen. 

My  own  observations  have  taught  me  that  this  disease,  studied  by 
the  European  authors  entirely  among  the  hopeless  inmates  of  idiot 
asylums  and  in  chronic  cases,  is  by  no  mtmns  infrequent  in  relativeljU 
subarute  and  slighter  tyjies  in  the  population  at  large.     I  have  i 
a  number  of  cases  among  the  patients  who  have  come  to  my  offic 
These  are  divisible  into  the  following  types : 

racial  palnius; 

General  palmus ; 

Acute  palmus ; 

General  palmus  with  pseudo-melancholia. 
Fadal  palmus  constitutes  by  all  (xlds  the  most  fi-equent  type.  It 
consists  of  sudden,  instant^ineous,  shock-like  raovernents  of  ligbtning- 
like  rapidity,  that  go  to  make  up  a  sudden  wink  or  twitch  of  one 
cheek,  oct^asionally  of  both,  or  of  the  brow.  This  seri^  of  move- 
ments is  generally  followed  by  a  second  series,  that,  however,  ia  much 


the  twitcliliig,  u  dixtiiiisrulAhed  ttwn  muactiliLr  moTement  ivf  dteeaBei,  with  which  Uie  i 
i«  Ukel7  to  be  oonfcrtioded.  The  word  o  iraX^b^  is  a  good  old  Greek  word  oaed  hjr  Arldoile  I 
describe  twitching  or  palpitation  of  the  heart,  and  I  have  edmply  LaUalzed  It  into  palnu 
which  mefjlcal  mea  wiU  have  no  oc^»sion  to  eonfound  with  the  Greek  word  ^  troJLwvr 
kiitg,"  the  more  e«pecla1W  a«  the  accent  ia  on  the  flntt  syllable  In  the  latter,  whilst,  1 
Ing  the  Greek  derivatfon,  ftshoQld  be  on  the  last  Hyllable  in  my  LattnUed  ^ 
■4)ectiTe  is  Dalmodie,  ttom  the  Greek  tuA/Z40%. 
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iker,  aud  sometimes  even  by  a  tliiitl.  Sometiiues  the  bead  is 
retracted  or  drawn  forward,  or  one  shoulder  is  elevated.  Id  the 
majority  of  tbe  cases  tbe  winking  is  bilatt'nil^  but  the  other  move- 
ments just  named  are  usually  unilateral.  I  am  inclined  to  think  that 
thi^  is  a  ratich  raore  common  attkiion  than  is  generally  supposed,  or 
even  than  could  \ye  gatlieretl  from  my  own  observation,  because  I 
have  a  strong  suspicion  that  most  of  the  cases  of  so-called  chorea 
that  are  treated  by  oculists  are  really  cases  of  facial  palm  us.  It  is 
undoubtedly  true  that  in  a  large  proportion  of  these  cases  errors  of 
refraction  will  be  found,  but  what  the  percentage  is  I  cannot  say, 
because  all  of  my  cases  have  not  been  examined  tor  this  defect,  and 
even  if  they  had  lieen  they  are  not  sufficient  in  aiiniber  to  l>e  satis- 
factory. But  whether  this  error  of  refraction  is  one  of  the  attend- 
ant eym ptoms  of  the  disease,  or  whether  it  is  a  mere  coincideucej  I 
cannot  undertake  to  say*  I  have  never  yet  been  able  to  set*  in  four 
cases  any  improvement  in  the  disease  result  from  tbe  mere  correction 
of  refraction,  although  I  am  inelioed  to  think  that  in  some  individ- 
uals this  correction,  together  with  the  use  of  arsenic,  has  a  bieneficial 
effect*  In  two  cases  I  have  seen  a  vf^ry  distinct  improvement  ob- 
tained by  the  rebef  of  disease  of  the  turbinate  bones,  but  this  gain 
was  only  teraporar}-  in  etfect.  The  cases  which  I  have  seen  of  this 
facial  palmus  have  been  of  long  duration,  usually  coniniencing  in 
early  childhood  and  invariably  in  those  whose  heredity  is  neurotic, 
although  not  nect^ssarily  to  a  marked  degree  ;  in  other  words,  I  have 
seen  it  occur  at  the  one  extreme,  as  illustrated  by  a  female  now  under 
my  care  who  is  thirty -one  years  of  age.  and  whose  maternal  aunt  has 
been  insane,  whose  sister  had  a  similar  trouble,  and  whose  brother 
had  chorea ;  whilst,  on  the  other  hand,  I  have  oWrved  it  in  several 
cases  of  young  children,  varying  from  six  to  ten  years  of  age,  in 
whose  family,  as  would  l>e  shown  by  irareful  questioning,  there  had 
occurred  some  slight  nervous  troubles. 

The  cases  of  general  palmus  which  I  have  seen  answer  very  accur- 
ately to  the  description  that  was  given  of  convulsive  tic  by  La 
Tourette,  except  that  I  have  not  seen  in  them  any  coprolalia,  nor 
the  inco-ordi nation  of  movement  that  this  author  sj>eaks  of.  They 
consist  of  intermittent,  sudden,  Bhockdike  movements  of  different 
muscles  of  the  Ixxly.  In  the  face  these  may  l:>e  repeated,  as  in  the 
facial  palmus,  twice  or  even  thitN:-  times ;  but  there  is  not  the  same 
tendency  to  repetition  in  the  other  muscles  affected.  What  I  sup- 
pose would  answer  to  a  description  of  cchotalia  has  also  beeu  seen  iu 
these  cases,  although  it,  I  tliink,  is  rather  sensational  and  exaggerated 
to  liken  it  to  an  ei^ho,  for  tlie  inarticulate  noise  is  rather  a  grunting 
or  squeaking  sound,  very  much  like  that  which  is  heard  in  many 
cases  of  chorea.  It  has  always  beeu  accompanied  by  a  sudden  move- 
ment of  tlie  throat,  neck,  and  bead  muscles^  as  in  a  sudden  throwing 
out  of  a  note  in  singing.  It  is  almost  impossible  to  describe  the 
sound  in  words;  indeed,  it  has  seemed  to  me  more  like  a  sudden 
spasmodic  expiration,  such  as  would  be  heard  if  a  j>erson  were 
suddenly  struck  upon  the  abdomen,  than  any  articulation  such  as 
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"  hem**  and  "  oA,"  as  La  Tourette  would  have  it  to  be  in  his  ( 
The  movemeut  in  the  legs  is  usually  that  of  a  sudden  extension,  and 
in  the  arras  the  extensors  also  seem  to  be  maioly  affected.  In  all  of 
these  cases  that  I  have  seen  the  intelligence  is  not  only  unimpaired^ 
but  it  seems  to  be  the  rule,  as  is  the  case  in  chorea,  that  the  patients 
are  unusually  intelligent;  thus,  one  of  my  patients,  a  man  thirty-six 
years  of  age,  who  has  found  this  malady  a  great  Imrrier  to  his  suc- 
cess in  life,  yet  learned  stenography  in  three  months  sufficiently  well 
to  take  the  prize  in  a  competitive  examination  into  which  one  hun- 
dred and  fifty  individuals  had  entered ;  whilst  another  patient,  the 
young  woman  thirty-one  years  of  age,  of  whom  I  have  already 
spoken,  is  of  an  unusual  order  of  mental  capacity.  This  type  is 
also  of  long  duration,  commencing  in  early  childhood  and  running 
uncured,  so  far  as  I  can  judge  from  my  limited  cases,  as  far  as  forty 
years  of  age.  In  one  of  these  cases  of  this  type  there  were  at  times 
exacerbations  lasting  a  week  or  ten  days,  in  which  the  patient  became 
exceedingly  pale,  cold,  with  slight  shivers,  and  evidencing  a  condi- 
tion of  widespread  motor  spasm,  in  which  even  the  fineers  would 
participate  for  a  few  hours,  so  as  to  assume  the  similitude  of  Ray- 
naud's disease. 

I  have  seen  only  one  case  of  acute  palraus.  It  was  in  a  boy  of 
six,  whose  heredity,  as  &r  as  I  could  ascertain  from  the  statements 
of  his  mother,  was  not  neurotic.  He  had  had  trouble  some  six 
months  before  coming  to  me.  He  had  been  labelled  with  a  number 
of  interesting  diagnoses,  such  as  chorea,  epilepsy,  myotonia,  hysteria, 
and  neurasthenia.  His  palmodic  movements  were  very  curious. 
When  standing  near  a  table,  looking  at  something,  the  chin  would 
suddenly  come  down  with  a  thump  that  would  leave  a  black-and- 
blue  mark,  or  his  head  would  be  thrown  violently  to  one  side,  per- 
haps coming  in  contact  with  some  adjacent  hard  object  with  equal 
force,  or,  while  standing  quietly,  his  legs  would  give  a  sudden  twitch, 
and  he  would  be  thrown  violently  to  the  ground,  and  this  even  hap- 
pened several  times  when  he  was  seated  on  the  edge  of  a  stool.  The 
child  was  under  my  care  for  two  weeks,  and,  probably  because  of 
an  intercurrent  attack  of  diarrhoea,  grew  steadily  worse  during  that 
time,  in  spite  of  the  full  doses  of  arsenic  which  were  administered 
to  him.  He  was  literally  covered  with  bruises  from  the  sudden 
and  violent  contacts  with  articles  of  furniture,  the  floor,  and  the 
walls.  At  last,  in  despair  at  his  condition,  I  ordered  him  to  be  un- 
dressed and  put  to  bed,  and  steadily  pushed  the  Fowler's  solution  of 
arsenic;  until  he  was  taking  ten  drops  three  times  a  day,  when  to  my 
great  surprise  he  b^an  to  improve  rapidly,  and  at  the  end  of  six 
weeks  was  perfectly  well.  Keeping  him  under  observation  for  two 
weeks  longer,  I  finally  sent  him  to  his  home  in  the  West,  and  am 
informed  that  he  has  since  remained  perfectly  well.  It  has  seemed 
to  me  that  many  of  the  cases  recorded  as  paramyoclonus  multiplex 
have  l>een  really  acute  palm  us. 

General  palmiis  with  pseudo-melancholia,  I  have  seen  two  cases 
of  this  variety.  The*  muscular  movements  are  of  the  usual  sudden, 
shoc^k-like  type,  and  of  the  same  extent  as  in  what  I  have  ventured 
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to  call  the  general  form.  With  them,  however,  there  is  associated  a 
carious  pseudo-melancholia,  consisting  of  certain  fixed  melancholy 
suspicious  delusions,  without,  however,  any  of  the  suicidal  tendencies 
and  abnormal  sensations  up  and  down  the  back  of  the  head,  neck, 
or  spine,  or  the  sl^plessness,  which  are  characteristic  of  most  cases 
of  true  melancholia.  In  both  of  my  cases  the  palmus  had  existed 
for  a  long  period,  the  exact  limits  of  which,  however,  I  could  not 
determine,  because  the  patient  scouted  the  idea  that  he  had  had  any 
trouble  of  the  kind,  but  which  the  testimony  of  friends  and  relatives 
seemed  to  vouch  for.  They  were  both  men,  one  thirty-six  and  one 
thirty-eight  years  of  age.  The  pseudo-melancholia,  however,  had 
only  existed  in  one  case  for  about  a  year,  and  in  the  other  for  six 
months.  One  case  passed  away  from  my  observation,  and  I  know 
nothing  of  its  further  course.  The  other  case  recovered  in  nine 
months'  treatment,  and  during  the  three  years  that  have  since  elapsed 
he  has  been  an  active  business  man,  although  I  have  not  seen  nim 
myself  during  that  period,  as  he  took  a  great  dislike  to  me  because 
I  was  forced  to  take  strong  measures  to  keep  him  under  treatment, 
so  persistent  were  his  suspicions.  One  of  these  cases  was  mistaken 
for  general  paresis,  with  a  melancholy  onset,  by  a  competent  neurolo- 
gist of  this  city,  and  he  persisted  in  his  diagnosis  until  the  course  of 
events  demonstrated  his  error ;  indeed,  it  is  not  wonderful  that  this 
should  have  been  the  case,  because  anyone  who  is  not  familiar  with 
this  type  of  disease  might  readily  be  thus  misled.  There  was,  how- 
ever, no  element  of  dementia  in  the  case ;  on  the  contrary,  the  man's 
mind,  except  so  far  as  his  melancholy  delusions  and  suspicions  were 
concerned,  was  keen  and  intelligent,  as  were  also  his  perceptions. 

The  diagnosis  of  these  cases  can  readily  be  made.  The  only  dis- 
ease with  which  they  are  likely  to  be  confounded  is  chorea,  from 
which  they  differ  radically.  In  chorea  the  movements  are  of  two 
varieties,  and  both  usually  involve  the  fibrillsB  of  muscles  and  not 
muscular  groups  either  acting  singly  or  in  co-ordination  with  other 
muscular  groups.  The  fibrillary  movements  of  chorea,  too,  consist 
either  of  a  sudden  contraction,  quickly  beginning  and  a  uickly  ending, 
or  the  contraction  in  the  athetoid  form  is  more  graaual.  Chorea, 
moreover,  is  always  generalized,  so  that  the  movements  are  found  in 
the  upper  and  the  lower  extremities,  in  the  trunk  and  in  the  face, 
and  occasionally  also  in  the  abdominal  and  laryngeal  muscles.  But 
the  movements  of  facial  palmus  are  always  limited  to  the  face;  even 
in  general  palmus  the  distinction  from  chorea  is  very  marked,  for  in 
the  latter  disease  the  movements  are  always  fibrillary,  of  the  sudden 
or  gradual  character  that  has  been  described,  whereas  in  the  latter 
they  are  sudden — shock-like — with  much  longer  intermissions  than 
is  the  case  in  chorea. 

The  prognosis  of  these  cases  varies  according  to  the  type.  I  have 
never  yet  seen  a  case  of  the  facial  or  general  variety  cured,  but  I 
think  this  statement  needs  to  be  taken  with  some  qualification,  be- 
cause in  no  one  of  these  cases  have  I  ever  been  able  to  carry  out 
thoroughly  the  rigid  treatment  which  is  usually  so  very  successful 
in  cases  of  chorea,  namely,  prolonged  rest,  with  increasing  doses  of 
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arsenic.  Whether  or  not  it  would  be  of  use  in  the  facial  variety 
might  be  a  matter  of  doubt ;  but  I  believe  that  there  is  reason  to 
hope  for  success  in  a  certain  proportion  of  cases  of  the  generalised 
type.  Then,  too,  if  we  carefully  study  our  cases  of  chorea,  it  will  be 
seen  that  there  are  few  of  them  that  are  really  thoroughly  cured, 
even  by  any  treatment,  for  the  most  that  we  can  hope  to  do  is  so  to 
diminish  the  number  and  the  frequency  of  the  fibrillary  movements 
as  to  obtain  a  large  degree  of  improvement;  but  it  has  been  my  cus- 
tom for  years  to  exhibit  so-called  cured  cases  of  chorea  in  which 
patient  watching  would  demonstrate  the  existence  of  a  few  isolated 
fibrillary  twitches.  With  the  relatively  weak  movements  of  chorea 
this  is  a  sufficiently  practical  result  to  obtain,  but  with  the  sudden, 
shock-like  movements  of  palmus  this  would  not  answer  the  ex- 
pectations of  patients.  The  acute  palmus  was  readily  cured,  as  I 
have  already  stated.  One  case  of  palmus  with  pseudo-melancholia 
was  cured,  I  believe,  although,  as  I  have  already  said,  I  cannot  speak 
positively  about  this ;  and  the  other  case  I  was  not  able  to  treat. 

There  has  been  nothing  to  throw  any  light  upon  the  pathology  of 
this  affection.  It  is  true  that  Gilbert  Caddiot  and  R^er  claimed 
that  they  stopped  a  so-called  palmus  of  the  ear  in  a  dog  by  removing 
the  nucleus  of  the  facial  nerve  in  the  pons,  having  without  effect 
previously  destroyed  the  cortical  centre  of  the  facial,  the  internal 
capsule,  the  optic  thalami,  and  the  cerebellum.  But,  whilst  this 
experiment  is  interesting,  any  neurological  experimenter  knows  that 
it  is  impossible  to  limit  a  destroying  instrument  to  such  a  minute 
space  as  would  be  constituted  by  the  facial  nucleus. 

I  am  sorry  that  I  cannot  say  much  about  the  therapeutics  of  pal- 
mus. Arsenic  certainly  has  a  beneficial  effbct  upon  it,  but  this  is  not 
of  so  long  duration  as  the  same  drug  has  in  chorea.  My  acute  case, 
however,  was  cured  by  the  arsenic  and  the  rest.  It  may,  of  course, 
he  questioned  as  to  how  much  was  done  by  the  rest  and  how  much  by 
the  arsenic  ;  but  in  regard  to  this  I  can  only  say  that  even  before  the 
case  was  put  to  bed  the  arsenic  had  effected  some  amelioration.  In 
the  facial  and  general  varieties  the  arsenic  alone  will  not  answer,  and 
in  the  cue  case  of  ^neralized  palmus  with  pseudo-melancholia  I 
could  never  |)erceive  that  arsenic  had  any  effect  whatever.  Hyoscya- 
mine  and  hyoscine  have  a  beneficial  effect  that  has  only  seemed  less 
than  that  of  arsenic.  I  gave  them  in  doses  of  y^  grain  three  or 
four  times  a  day.  Iron,  which  is  so  extremely  beneficial  in  chorea 
in  large  doses,  in  conjunction  with  increasing  quantities  of  arsenic, 
has  Ik'cu  utterly  without  effect  in  this  disease,  as  have  also  the  bro- 
mides. Galvanic  electricity  is  of  distinct  Ixinefit,  quite  as  much  so 
as  the  arsenic  in  the  cases  of  facial  palmus ;  but  I  have  not  had  the 
opportunity  of  using  it  in  the  other  varieties.  In  facial  palmus,  also, 
as  I  have  said,  I  have  seen  distinctly  l)eneficial  results  from  the  re- 
moval of  errors  of  refraction  or  irritative  lesions  of  the  naso-pharynx. 
My  impression  is  tiiat  the  treatment  of  these  cases  should  be  as  fol- 
lows :  Arsenic  siunild  he  given  in  the  form  of  Fowler's  solution,  at 
first  three  drops  three  times  a  day,  and  gradually  increased,  so  that 
in  the  c()urs(*  of  a  week  or  two  eight  or  ten  drops  three  times  a  day 
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ape  takeD.  At  the  same  time  galvanism  ;sl]nnld  lie  appliwl  carefully 
t4>  the  pes  anseriDua  iu  facial  palm  lis  and  to  the  spinal  colnnm  in  the 
TOoeral  form,  a  current  of  three  to  five  milliamji^res  being  used  every 
oay,  from  three  to  five  minutes  at  a  time.  Absolute  rest  of  the  pa- 
tient iu  bed,  for  a  period  of  one  to  two  weeks  at  the  outset,  should 
always  be  used,  even  in  the  cases  of  facial  palraus.  At  the  end  of 
this  time  the  patient  should  be  allowed  to  sit  up  two  or  three  hours 
a  day,  and  this  period  iif  sitting  up  .should  be  very  gradually  in- 
creased, so  that  at  the  end  of  three  or  four  w^i^eUs  more  the  patient 
should  be  out  of  be<l  throughout  the  afternoon  hours,  but  should  re- 
main at  rest  during  the  morning  and  evening  for  a  f>eriod  extending 
for  at  least  eight  to  ten  weeks  from  the  onset  of  treatment ;  and  even 
after  tliis  long  walks  and  rides  and  strenuous  occupations  should  l)e 
carefully  avoided  for  several  moutlis.  All  errors  of  refraction  should 
be  oorreeted  and  all  irritative  lesions  of  the  naso-pharynx  .should  be, 
if  possible,  removed.  In  conjunction  w^itli  these  sjwcial  measures, 
the  patient^s  general  health  should  be  brought  to  tlie  highest  jKjint 
possible  by  careful  and  generous  diet  and  proper  tonics* 

PABAMYOCLOHUS  IWULTIPLEX. 

Paramyoclonus  Midtiplex  is  a  condition  of  clonic  muscular  spasm 
affecting  the  limbs  and  the  trunk,  occasioually  the  neck  or  the  face, 
abdomen  or  diaphragm.  The  muscles  affecte<l  are  usually  iu  the 
trunk  and  the  limbs,  and  not  in  the  toes  and  hands;  oa^asionally 
tlie  movements  are  tonic  as  well  as  clonic ;  the  degree  of  spasm  varies 

Etly,  and   may  sf>metimes  l>e  so  violent  as  to  throw  the  patient 
n  or  out  of  the  chair,  whilst  in  the  slighter  degrees  it  can  only  be 
rved  when  the  patient  is  stripped.     The  muscular  contractions 
are  sudden  and  shot*like,  and  bilateral;  the  toes  and  the  fingers  are 
t  affected.    The  symptoms  generally  yield  tiuickly  to  treatment,  and 
L*cially  to  electricity,  so  that  it  is  easily  diaguosed  from  chorea,  tacial 
,  tortieollts,  palmus,  Huntiugtou's  chorea,  and  myotonia  oin- 

SALTATOEIC  SPASM. 

This  condition  was  first  described  by  Baml)erg€r  in  1859;  and  is 
ctremely  rare.     It  consists  oF  springing  or  jumping  movemeuts 
which  ensue  wlien  the  patient  attempts  to  stand,  and  is  apj^arently 
^ae  to  clonic  spasm  of  the  c^If-,  hip*,  and  knee-muscles,  and  iu  some 
staooes  also  iu  the  muscles  of  the  hack.     Its  cause  is  unknown, 
yields  very  readily  to  treatment,  such  as  general  tonics^  or  copious 
reating,  and,  in   some  cases,  electricity.     It  is  easily  differentiated 
^m  the  jumping  which  is  seen  in  patmus,  because  it  is  a  transient 
lieease,  and  because  there  are  none  of  the  widespread  twitch ings  of 

Cdmus,  or  the  imitative  tendencies  or  the  meutal  symptoms  of  the 
tier  disease. 

WRYNECK. 

ejck  is  due  to  a  shurteuing  of  some  one  of  the  cervical 
generally  the  sterno*cleido-mastoid.     It  may  be  fixed  or 
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gpasmodic.  In  the  former  variety  it  is  met  with  chiefly  in  children, 
and  the  causes  are  obscure.  The  muscle  is  often  atrophied.  In  the 
B|>asraodic  form  it  usually  (X'curs  in  iidnlt  life,  between  thirty  and 
fifty*five  years  of  age,  and  the  exciting  cause  is  generally  an  emotion, 
or  cold,  or  exposure. 

The  symptoms  are  simply  those  of  a  malposition  of  the  head  from 
action  of  some  one  of  the  muscles,  either  the  sterno-mastoid,  the 
spleniuSj  or  tlic  trapezii.  It  ts  usually  unilateraL  The  onset  may  be 
sudden  or  gradual     There  may  be  a  certain  amount  of  pain  with  it, 

Fio.  1«L 


I 


Cue  of  ipasm  of  Uie  trupeslus. 

but  this  is  seldom  acute.     Fig.  161  represents  a  child  with  spasm « 
the  trapezius. 

The  pathology  ia  unknown. 

The  diagnosis  is  very  easy,  and  all  that  is  needed  in  order  to  make 
it  is  a  sufficient  knowledge  ot  auatomy  to  recognize  the  position  into  i 
which  the  head  can  be  thrown  by  spasm  of  the  different  muscles, 
well  as  sufficient  information  in  be  able  to  exclude  any  possible  co- 
existing organic  disease— which  scarcely  ever,  if  ever,  occurs. 

The  prognosis  of  torticollis  is  usually  good  as  regards  life,  but  it 
often  is  very  obstinate,  aodj  in  some  (-ases,  incurable. 

The  treatment  of  spiismodic  torticollis  by  means  of  belladonna  is 
sometimes  beneficiaL  Lcszynsky  advises  such  doses  as  will  be  suffi- 
cient to  cause  marked  dilatation  of  the  pupil  and  dryness  of  the 
mouth,  and  I  have  no  doubt  that  the  treatment  should  never  be 
regarded  as  ineflFectual  until  this  jKiiut  has  l^ecu  reached,  and  until 
the  pitieut  has  been  thus  kept  under  the  influence  of  belladonna  for 
several  days  or  weeks.  The  cases,  however,  which  I  have  treated  by 
belladonna  have  all  of  them  been  office  patients,  many  of  them  living 
at  too  great  a  di«tance  in  this  city  or  neighboring  cities  to  permit  of 
my  putting  them  fully  under  the  influence  of  l>el!adonna,  so  that 
my  results  have  been  obtained  with  far  less  doses.     If  the  case  is  a 
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mild  one,  I  usaally  b^n  with  one  drop  of  a  reliable  fluid  extract 
of  bdfadonna  morning  and  evenings  and  increase  this  to  three  or 
foar  drops,  unless  the  spasm  is  relieved.  Gralvanism  of  the  affected 
muscles  is  sometimes  of  considerable  temporary  value.  One  pole 
should  be  placed  on  the  cervical  spine,  electrode  No.  68  being  t^ed, 
and  another  pole,  electrode  No.  71,  should  be  placed  over  the 
affected  muscles,  and  a  current  of  three  to  five  milliamp^res  passed 
from  three  to  five  minutes  every  second  day.  Faradization  of  the 
affected  muscle  has  never  proved  of  any  use  in  my  hands.  Stretch- 
ing the  nerve-trunk  from  which  filaments  come  to  the  affected  muscle 
is  often  of  considerable  value.  Other  drugs,  such  as  morphine, 
chloral,  oonium,  and  Indian  hemp,  I  consider  to  be  almost  worthless. 
If  the  case  should  prove  to  be  incurable,  and  a  great  deformity  has 
resulted,  section  of  the  tendon  of  the  contracted  muscles  should  be 
resorted  to  for  the  relief  of  the  deformity;  but  it  is  useless  except 
for  this  purpose,  as  it  does  not  check  the  spasm,  and  the  subjective 
discomfort  of  the  patient  is  apt  to  be  greater  because  the  shortened 
muscle  contracts  more  vigorously.  In  a  hopeless  case  a  mechanical 
support,  so  arranged  as  to  give  rest  to  the  head,  will  be  palliative. 

HY8TEBIA. 

Definition.     Hysteria  may  be  defined  as  a  peculiar  increased 
reflex  excitability  of  the  cerebro-spinal  nervous  system,  possibly  also 
of  the  sympathetic,  with  decrease  of  cortical  inhibitory  power. 
Causes.     The  causes  of  hysteria  are — 
Heredity ; 

Diseases  of  various  kinds ; 
Trauma ; 
Emotion ; 

Mental  and  physical  strain  ; 
Imitation ; 
Mental  contagion ; 
Sex; 
Heredity  is  a  frequent  cause.     It  is  not  necessary  that  the  direct 
heredity  should  have  been  hysterical,  for  a  general  neurotic  heredity 
or  insanity  will  suffice.     The  neuroses  and  insanities  are  intercon- 
vertible in  different  generations  of  human  beings,  so  that  it  is  quite 
usual  to  find  insanity  in  one  individual  or  one  generation  and  neurosis 
in  another  individual  or  another  generation,  or  vice  versa. 

Diseases  of  various  kinds  are  very  common  causes  of  hysteria, 
even  in  those  who  are  not  predisposed,  and  this  fact  should  always 
be  borne  in  mind. 

Trauma  occasionally  causes  hysteria,  it  is  true  ;  but  it  has  not,  in 
my  experience,  played  the  lai^  part  in  the  causation  which  has  been 
attributed  to  it  by  the  French  school  and  also  by  many  physicians 
in  this  country.     (See  Chapter  on  *'  Railway  Injuries,''  etc.) 

The  emotions,  especially  the  passions,  are  frequent  causes  of  hys- 
teria, both  in  the  predisposed  and  in  the  non-predisposed. 

Mental  and  physical  strain  may  cause  hysteria  even  in  the  non- 
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predispofied,  and  in  the  predisposed  it  plays  a  mach  larger  part  tluui 
is  recognized  by  physicians. 

Imitation  and  mental  contagion  are  the  causes  of  those  hysterical 
epidemics  which  we  see  occasionally  in  girls'  schools,  and  of  thow 
curious  outbreaks  of  the  Middle  Ages,  oi  which  a  history  is  given  in 
another  chapter.  (See  "  Chorea.")  Besides  this,  susceptible  children 
and  women,  or  even  men,  will  become  hysterical  at  times  upon  wit- 
nessing an  hysterical  outbreak. 

Sex.  Although  females  most  frequently  have  hysteria,  it  yet  fre- 
quently occurs  in  males. 

Clinical  History.  The  clinical  phenomena  of  hysteria  are  as 
various  as  are  the  phenomena  of  the  oerebro-spinal  and  sympathetic 
nervous  systems,  and  of  them  may  be  said  what  Shakespeare  said  of 
Cleopatra  (who  probably  charmed  Csesar  by  her  very  hysteria),  that 

''Age  cannot  wither  her  nor  cuBtom  stale 
Her  infinite  variety.'* 

But,  various  as  they  are,  these  clinical  phenomena  can  be  classified 
under  the  five  heads  of  mental,  motor,  sensory,  visceral,  and  convul- 
sive symptoms. 

The  typical  mental  symptoms  of  hysteria  are  generally  supposed 
to  be  an  alternation  of  laughing  and  crying,  with  an  accompanying 
globus  hystericus — i,  e.,  a  feeling  as  if  something  were  in  the  throat; 
and  it  is  generally  supposed  that  the  diagnosis  must  be  based  open 
them.  This  is  a  very  serious  mistake,  for,  as  a  matter  of  experience, 
it  is  only  a  very  small  proportion  of  cases  in  which  these  symptoms 
are  observed.  In  reality,  the  mental  symptoms  of  hysteria  in  the 
slighter  degrees  are  practically  undistinguishable  from  those  of 
caprice  or  lack  of  self-control,  whilst  in  the  graver  forms  they  equal 
in  severity  the  mental  disturbances  of  such  neuroses  as  epile^y  or 
catalepsy,  such  cerebral  alteration  as  is  indicated  by  the  different 
forms  of  coma,  or  such  as  is  present  in  those  forms  of  insanity  to 
which  has  been  given  the  name  of  the  "  psycho-neuroses."  It  is 
the  rule  that  the  graver  forms  manifest  an  altered  mental  condition 
only  at  the  time  of  the  attacks,  whilst  milder  types  manifest  a  far 
more  continuous  abnormal  mental  condition.  When  the  peculiar 
mental  condition  is  observed  in  the  milder  forms,  it  consists  of  a 
tendency  to  an  emotional  condition  that  is  not  controlled  by  the  usual 
cortical  inhibition ;  or,  to  put  it  in  less  technical  language,  the  emo- 
tions and  the  passions  and  the  sensations  have  freer  play  than  is 
usual  with  an  individual  of  the  ^amc  sex  and  condition  in  whom 
self-restraint,  a  proper  sense  of  the  fitting,  and  goo<l  judgment  act  as 
guides.  An  hysterical  individual  can  be  made  to  laugh  or  cry,  can 
be  angry,  or  depressed,  or  elated,  or  frightened,  without  adequate 
cause  in  the  environment,  in  the  circumstances,  or  in  the  condition 
of  the  health  otherwise.  In  the  typical  cases  of  hysteria  of  milder 
degree  this  non-inhibited  condition  of  emotionalism  is  often  pitiable; 
as  I  have  seen  it  in  a  woman  who,  having  passed  through  several 
attacks  of  insanity  caused  by  terrible  domestic  misfortunes  and 
attempts  at  suicide,  could  not  be  spoken  to  upon  any  subject  that 
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required  ordinary  thought,  could  not  hear  the  noise  of  a  door  closing 
mar  a  door-bell  ringing  or  a  chureti-W!  chiming,  or  could  not  discuss 
Bfne  ordinary  matter  of  domestic  detail,  without  having  her  eyes 
Bll  with  tears  and  her  face  twitch  convulsively.  Id  the  severer 
i^pes  of  raeotal  disturbance  the  mental  symptoms  approximate  those 
of  insanity  or  coma.  An  hysterical  patient  who  is  violently  excited 
is,  for  the  time  being,  often  as  far  beyond  control  as  a  case  of  acute 
Diania,  and  the  mental  confusion  is  often  quite  as  gi^eat.     In  these 

K'olent  outbreaks  the  salient  phenomena  are  the  violent  emotion- 
ism,  the  incoherence,  the  impulsive  acts,  and  the  entire  loss  of 
mental  inhibition.  I  have  seen  many  curious  and  almost  incredible 
exhibitions  of  this  kind.  I  have  seen  gentle  women,  ordinarily  of 
mild  temper  and  j>erfcct  modesty,  behave  in  a  way  that  would  have 
shocked  a  female  of  the  savage  tribes  of  equatorial  Africa,  and  that 
did  overwhelm  them  with  mortification  wlien  tlie  attack  had  passeiL 
I  have  seen  ordinarily  strong  and  self-<.^>ntrolkHl  men,  huldiug  |K)si- 
tions  of  trust  that  called  for  the  constant  exercise  of  great  decision 
and  good  judgment,  lose  such  control  of  themselves  as  to  behave  like 
panic-stricken  boys.  The  same  mental  cliaracteristics  obtain  in  hys- 
terical insanity^  (  Vide  *'  Mania  J*)  After  most  of  the  violent  out- 
breaks— indeed,  during  the  occnn-ence  of  them — there  is  a  varying 
d^ree  of  mental  confosiou  that  not  infrequently  passes  into  partial 
or  entire  nnconscionsuess,  so  that  the  patient  may  not  afterward  re- 
member what  has  taken  place. 

The  sensory  symptoms  of  hysteria  are  characterized  by  the  same 

capricious  element  that  is  observed  in  the  mental  condition,  so  that 

they  are  prone  to  come  suddenly,  leave  suddenly,  and  to  persist  for 

most  uncertain  lengths  of  time.     The  sensory  symptoms  are  infinite 

^i  character  and  %'ariety,  being  sometimes  referable  to  the  motor 

Kerves,  sometimes  to  the  sensory  nerves,  sometimes  to  the  sympathetic 

Bervous  system,  and  ranging  over  all  the  tissues  of  the  body.     An 

Bitempt  has  been  made  by  Charcot  and  his  followers  to  establisli  the 

aictum  that  the  sensory  symptoms  of  hysteria  are  generally  those  to 

which  they  have  given  tlje  name  of  heraianajsthesia,  and  in  which,  as 

the  name  indicates,  there  is  an  im[>airnient  of  the  diftereot  sensory 

nerves  upon  one  side  of  the  body  in  varying  degree,  with  the  single 

exception  of  the  optic  nerve,  which  is  usually  affected  bilaterally. 

This  optic  nerve,  it  is  claimwl,  shows  its  implication  by  a  concentric 

limitation  of  the  visual  field  and  by  imfjairment  of  the  color'scnse, 

whilst  the  olfactory,  the  gustatory,  and  the  ccrebro-spioal  nerves  of 

tact,  pain,  temperature,  and  the  muscular  sense  are  impaired  in  the 

usual  way-     It  is  not,  however,  claimed  that  this  hemianfesthesia  is 

usually  a  complete  one,  inasmucli  as  the  concentric  limitation  of  the 

field  of  vision,  with  some  impairment  of  the  eolor- sense,  hypenes- 

Kesia,  slight  analgesia,  and  slight   im|>airment  of  the  taetile  sense, 
nstitute   the   symptoms   of   most    cases.      Coincident    with    these 
symptoms,  according   to  the   French   school,  is  a  tenderness   upon 
pressure  of  one  or  both  ovaries.     But  this  Parisian  dictum  has  not 
Bec*Q  confirmed  by  other  neurologists.     Thompson  and  Oppenheim 
nave  shown  that  hemiantesthcsia,  in  the  sense  define<l,  is  observed 
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in  very  mauy  other  diseases  than  hysteria  {vide  '^  Railway  Injuries,^ 
etc.),  and,  if  I  may  trust  my  own  experience,  in  this  country  it  is  an 
infrequent  symptom.  It  is  possible,  however,  that  too  little  aoooont 
has  been  taken  of  the  inherent  differences  that  there  are  between  the 
Latin,  the  Anglo-Saxon,  and  the  race  that  is  growing  up  in  this 
country  from  a  larger  fusion  of  different  nationalities  than  has  ever 
taken  place  before  in  the  recorded  history  of  the  world. 

The  visceral  sensations,  which  are  only,  of  course,  a  subdivision 
of  the  sensory,  are  as  infinite  in  variety  as  the  latter.     The  most 
familiar  one  is  the  globus  hystericus,  that  curious  muscular  sensation 
of  the  larynx  ;  and,  indeed,  the  hysterical  are  exceedingly  prone  to 
abnormal  laryngeal  and  tracheal  seni^ations  of  various  kinds,  from 
the  typical  aphonia  to  the  obstinate  difficulties  of  deglutition  which 
so  often  puzzle  laryngologists.     The  so-called  ovarian  tenderness  is 
probably  merely  a  muscular  or  visceral  sengation,  or  hyperaestheua, 
because  in  many  cases  it  extends  over  the  whole  flank,  or,  indeed, 
the  whole  side,  and  its  analogue  in  the  male  is  found  in  a  similar 
sensitiveness  of  the  testicle.     Support  is  lent  to  this  view  by  the  grave 
doubt  that  has  been  cast  upon  its  being  possible  to  reach  the  ovary 
in  the  precise  locality  which  is  indicated  by  Charcot.     Borborygmi 
and  flatulence  are  other  very  common  forms  of  perverted  visceral 
sensations  in  the  hysterical.     It  is  not  uncommon  to  witness  as  rigid 
a  distention  of  the  anterior  abdominal  walls  as  is  seen  in  cases  of 
peritonitis,  and,  indeed,  the  differential  diagnosis  may  sometimes  be 
a  matter  of  difficulty.     Hysterical  dyspepsia  is  sometimes  observed, 
although  it  is  rare.     The  secretion  of  large  quantities  of  limpid  urine 
in  which  the  solid  materials  are  not  notably  increased  belongs  to  the 
same  class  of  phenomena. 

The  motor  disturbances  of  hysteria  commonly  accompany  the  sen- 
sory ones ;  but  the  so-called  hysterical  joint  is  an  example  of  motor 
disturbance  pure  and  simple.  Attention  was  first  called  to  it  by 
Sir  Benjamin  Brodie,  and  it  has  been  well  studied  by  the  Schleswig- 
Holstein  surgeon,  Von  Esmarch.  It  may  be  bilateral  or  unilateral, 
and  is  not  attended  by  any  of  the  swelling,  redness,  or  great  pain- 
fulness  of  the  joint  seen  in  organic  joint  troubles.  The  joint  of  the 
knee  is  usually  affected.  I  have  seen  this,  too,  in  some  rare  instances 
after  the  cure  of  a  melancholia. 

The  convulsions  of  hysteria  can  be  divided  into  two  classes — the 
purely  hysterical  and  the  hystero-epileptic.  In  the  former  the  loss 
of  consciousness  is  seldom  complete,  so  that  the  patients  never  fall 
in  such  a  way  as  to  injure  themselves  as  they  do  in  epilepsy  ;  whilst 
the  convulsive  movements  of  the  extremities,  instead  of  being  char- 
acterized by  the  limited  range  and  automatic  character  of  the  tonic 
and  convulsive  movements  of  epilepsy,  are  of  much  wider  range  and 
are  much  more  purposive.  In  epilepsy,  for  instance,  the  muscular 
movements  usually  consist  either  of  muscular  rigidity,  with  or 
without  sliglit  tremor,  or  of  shock-like  alternate  movements  of  flexion 
and  extension.  In  hysteria  the  patients  throw  the  limbs  about,  or 
roll  over,  or  strike  out,  or  kick.  Charcot  has  made  very  precise 
studies  of  hvstero-epilepsy,  which  he  also  calls  hyderia  major,  and 
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aD  attack  of  which  he  divides  into  four  periods,  as  well  as  a  pro- 
dromal stage.  The  latter  consists  of  malaise ^  anorexia,  occasional 
vomiting,  silence,  and  melancholy*  or  excitement,  inerea.se  of  a  pre- 
existing hemiaofesthesia,  visual  hallociuatioiis,  globtis,  etc*  The  first 
period  is  the  epileptoid,  which  is  subdivided  into  the  tonic  and  the 
clonic  stages,  and  that  of  resolution.  The  second  period  is  that  of 
contortion,  in  which  the  patient  has  widespread  and  ha  If- purposive 
movements,  or  a  series  of  salaaming  movemeuts.  The  thlitl  period 
18  that  of  hallucinatory  or  melancholy  attitufles  which  are  evidently 
the  result  of  passing  mental  changes.  In  the  period  of  resolution 
the  patient  manifests  either  a  melancholy  delirinm  with  ha  Unci  na- 
tions of  animals,  or  general  or  partial  contractures,  which  are  often 
painful,  or  great  exhaustion.  The  attack  generally  lasts  about  a 
quarter  of  an  hour,  and,  according  to  Charcot,  it  <"au  be  stopped  by 
pressure  u^kju  the  ovarian  region,  or  by  an  electric  current*  After 
It  has  ceasc^i  tlie  patient  may  remain  in  a  similar  mndition  to  that  of 
status  rpUrptmts  (L  e.^  comatose)  for  as  long  a  jieriod  as  twenty-fotjr 
hours*  But  this  hysteria  major  is  seldom  seen  either  in  this  country 
or  in  England;  indeetl,  I  have  never  myself  seen  more  than  a  dozen 

C!««  of  it  in  an  experience  of  tw^enty  years. 
Prognosis.  The  prognosis  of  hysteria  varies  greatly*  The 
reditary  forms  arc  seldom  or  never  entirely  cured,  although  careful 
attention  to  the  general  liealth  and  to  the  I'emoval  of  exciting  causes 
may  effei*t  immense  improvement.  Tlie  attacks  occurring  in  the 
non -predisposed,  or  the  trysterical  status  which  may  be  excited  by 
various  causes  in  such  iudividuals,  are  always  perfectly  eurable. 

Diagnosis*  At  the  outset  of  this  asi>ect  of  the  subject,  let  me 
seriously  impress  upon  every  mBlical  man  the  need  of  being  very 
cautious  in  making  a  diagnosis  of  hysteria.  For  ages  it  has  been 
too  much  the  custom  of  the  malical  profession  to  aseribe  unknown 
diseases  or  the  etfect  of  undiagnosed  diseases  to  hysteria*  I  have 
been  present  at  a  number  of  autopsies  of  individuals  supposed  to 
have  been  hysteriitil,  but  in  whom  a  gross  organic  lesion  has  l>een 
found  :  in  several  cases,  an  aneurism ;  in  two,  a  ne|>hritis  ;  in  one, 
a  myelitis ;  in  one,  a  paf*hynjeningitie  hemorrhage.  It  has  been 
my  fortune,  too,  to  be  callecl  in  consultation  a  number  of  times  to 
so-c5iIle<l  hysterical  eases  really  sutferiug  from  organ ie  diseases,  such 
as  intracranial  syphilis,  myelitis  of  the  anterior  spinal  cor  una,  pro- 
gressive muscular  atrophy,  neuritis,  diabetes,  pelvic  abs*'esa,  etc. 
Even  in  those  who  are  known  to  be  predisposed  it  stiould  not  l>e 
forgotten  that  the  immediate  exciting  cause  of  liysteria  may  l>e  an 
organic  lesion.  In  any  doubtful  ctise,  therefiire,  the  urine  should  be 
carefully  cxaminetl  quautitatively,  fpialitatively,and  microscopically  ; 
the  heart  and  lungs  should  be  caref\dly  auscultated  and  percussed  ; 
the  ovaries,  the  Fallopian  tubes,  autl  the  uterus  should  be  carefully 
examined,  and  all  possible  diseases  should  l>e  thought  oH  In  fact,  the 
diagnosis  of  hysteria  calls  for  the  exercise  of  the  broadest  information 
ana  the  greatest  skill*  The  history  of  the  patient  should  be  patiently 
and  carefully  elicited*  Especially  should  the  ibllowing  uervous  dis- 
be  excluded  i 
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Neurasthenia ; 

Melancholia ; 

The  early  stages  of  other  insanities ; 

Progressive  muscular  atrophy ; 

Lumbago,  especially  tliat  following  stricture ; 

Hydrophobia ; 

Simulation. 
Do  not  forget  that  neurasthenia  may  be  an  exciting  cause  of  hys- 
teria, so  that  the  latter  may  complicate  the  former  and  sometimes 
render  it  a  difficult  matter  to  know  how  much  is  due  to  the  one  disease 
and  how  much  to  the  other.     In  true  neurasthenia,  however  (vide 
section  upon  '^  Neurasthenia ''),  the  emotional  condition,  the  aberrant 
and  capricious  motor  and  sensory  phenomena,  and  the  convulsive 
symptoms  of  hysteria  are  lacking.     The  fades,  too,  is  different;  the 
hysterical  individual  does  not  have  the  worn  and  anxious  countenance 
of  the  neurasthenic.     In  the  latter,  too,  the  narration  of  the  symp- 
toms is  made  precisely,  without  exaggeration  or  emotion.     In  lithse- 
mic  neurasthenia  the  feeling  of  fulness  and  tension  about  the  head, 
the  irritability,  the  vertigo,  the  numbness  and  tingling,  and  the  other 
parsBSthesise  are  more  constant  in  duration  and  location  than  similar 
symptoms  would  be  in  hysteria.     In  traumatic  neurasthenia  the  his- 
tory of  the  trauma,  the  melancholy  that  is  often  in  marked  contrMt 
to  the  self-control  of  the  patient  in  other  particulars,  the  spinal  ache, 
the  slight  insomnia,  the  frequent  neuralgia,  persistent  in  one  or  more 
nerve-trunks,  the  muscular  atrophy,  the  occasional  paralysis  of  a 
group  of  muscles  or  a  limb,  the  peculiar  muscular  movements — all 
constitute  a  symptom-group  that  is  lacking  in  the  excessive  emotional 
condition  and  the  seeming  caprice  and  variability  of  the  phenomena 
that  are  characteristic  of  hysteria  {vide  "Railway  Injuries,**  etc). 

Melancholia  is  always  attended,  as  I  have  pointed  out  {vide 
"  Melancholia"),  by  two  or  three  of  the  three  symptoms,  viz.,  melan- 
cholia,  the  post-cervical  ache,  and  the  insomnia ;  and  even  if  these 
are  not  sufficient,  the  sad  and  suspicious  fades,  the  hallucinations, 
illusions  or  delusions,  the  suicidal  impulse,  the  dull  cerebral  reflex, 
or  the  melancholic  agitation,  are  amply  sufficient  signs  for  a  differ- 
ential diagnosis. 

Commencing  subacute  mania  (r/de  "Mania"),  or  the  early  stage  of 
general  paresis  (vide  "Paretic  Dementia"),  is  sometimes  mistaken 
for  hysteria.  In  subacute  mania,  however,  the  accelerated  mental 
state,  the  quickened  cerebral  reflexes,  the  mental  and  physical  rest- 
lessness, the  heavy  countenance  that  contrasts  so  sharply  with  the 
seeming  brightness  of  retort  to  an  individual  question,  and  the  slight 
mental  conuision,  are  symptoms  that  are  not  seen  in  any  form  of 
hysteria  except  hysterical  mania.  General  paresis  in  its  early  stages 
is  sometimes  characterized  by  so  much  irrationality  of  conduct  and 
action  as  to  cause  the  patient  to  be  suspected  of  caprice ;  but  the 
tremor  of  the  tongue  and  facial  muscles,  or  even  of  the  body,  the  ine- 
quality of  the  pupils,  the  paroxysms  of  facial  flushing,  unsteadiness 
of  gait,  and  irrational  conduct  can  almost  always  be  elicited  by  care- 
ful examination  or  questioning;  whilst  the  diagnosis  is  easy  in  the 
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more  advauoed  stages  when  the  dementia,  stupid  delusions — usually 
of  grandeur — general  tremor,  and  shuffliog  gait  have  supervenc'd. 

Progressive  muscular  atrophy  may  be  overlooker]  iu  some  lustanceH 
where  weakness  has  been  complained  of,  or  in  the  cases  that  are 
probably  due  to  peripheral  neuritis,  wherein  complaint  has  been 
made  of  the  pains.  In  any  siispet'ted  eases  the  patient  should  be 
stripped,  and  a  careful  examination  made  of  the  different  muscular 
group**  (vide  "  Progressive  Muscular  Atrophy'"). 

Lumbago  is  not  infrequently  very  persistent  and  very  intractable 
to  treatment^  so  that  the  failure  to  relieve  the  patient  may  l^  ascTil>ed 
to  hysteria.     But  the  lumbat^o  following  stricture  is  such  a  curiously 
iitractable  complaint  that  there  is  a  special  danger  of  confounding  it 
rith  hysteria  {vide  Chapter  on  **  Neuralgia"). 
That  the  symptoms  of  hydrophobia   may  Ix^  purely  hysterical  is 
.  undoubted.     In  such  eases,  however,  there  is  a  lack  of  the  prodromal 
itage  of  hydrophobia;  and  strong  assurances  of  safety,  with  isolation, 
^^ill  speedily  make  the  matter  plain.     In  the  interests  of  scieuce,  no 
Injection  of  the  Pasteur  virus  should  ever  lie  made  uutil  hysteria  has 
excluded »  for  in  an  hystericiil  ease  the  inJ£*ction   of  cold  water 
rould  probably  answer  ijuite  as  well.     In  doubtful  instances,  how- 
ever, where  danger  seems  imminent,  the  patient  should  be  given  the 
beneiit  of  the  doubt,  and  the  proper  injection  of  Pasteur  s  virus  should 
be  made  {vide  '*  Hydrophobia^')* 

Treatmekt.     The  treatment  of  hysteria  will  call  tor  the  exercise 
of  raucfi  intelligence^  tact,  and  knowledge  of  human  nature,  as  well 
is  of  medicine.     Before  enteriug  upon  the  task  the  pliysieian  should 
Pdisabuse  his  mind  entirely  of  tlie  idea  that  hysteria  is  a  caprice,  and 
not  a  disease,  and  should  thoroughly  imbue  himself  with  the  further 
idea  that  altfiough  the  hysterical  individual  is  exceedingly  impri^ssioU' 
able,  he  or  she  may  yet  have  the  other  <liseases  to  which  the  human 
bo<ly  is  subject.     The  brutal  and  forcible  methods  of  former  days 
should  never  be  thought  of  for  a  mnraent.     The  patient  shonld  be 
^^lioroughly  studied,  and  all  the  circnmatanccs  of  environment  should 
^Bbe  carefully  inquired  into.     For  purjMjses  of  treatmeut  hysterical  in- 
^Hividuals  may  be  divided  into  two  great  classes:  those  who  are  snf- 
^■feriug  from  hysteria  alone,  and  those  who  ai*e  afflicteil  with  hysteria 
ftoomplieated  by  other  diseades.     Those  who  are  sutferiug  from  hys- 
teria alone  should  be  treated  somewhat  differently  accordingly  as  tlie 
hysteria  is  mild  or  severe.     In  the  mild  cases  the  confideuee  of  the 
patient  should  lie  gained  by  the  intinite  devices  that  will  suggest 
themselves  to  a  physician  of  ex|K'rien€*e  and  kurvwleilge  of  lomian 
nature.     When  this  has  l>een  done,  the  cure  is  often  effected  with 

Rirprising  facility,  and  it  is  a  matter  of  little  conserpienee  what  par- 
cular  remedial  measures  are  employed,  I  have  had  many  young 
men  and  girls  brought  to  me  who  were  suffering  from  slight  symp- 
toms that  their  hysterical  nature  caused  them  to  magnify  into  enor- 
mous ones,  9o  as  to  produce  exactly  the  same  psychical  effect  as  if 
they  were  weighted  down  with  organic  disease.  The  boys  have 
abandoned  their  careers  []»erhaps,  and,  aided  by  the  anxiety  of  well- 
meaning  relatives  who  could  not  lie  made  to  understand  the  true 
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Dature  of  their  symptoms,  they  have  wearied   of  physicians  and 
resigned  themselves  to  what  they  supposed  was  their  destiny  of  a 
lifelong  valetudinarianism,  overshadowed  by  vague  forebodings  of 
impending  evil.     Girls  are  more  prone  to  fall  into  a  similar  hope- 
less condition,  not  only  because  of  the  greater  impressionability  of 
the  female  mind,  but  also  because  of  their  less  tendency  to  struggle 
against  adverse  circumstances.     Yet  I  have  on  my  case-book  ue 
histories  of  many  such  patients  whom  I  have  succeeded  in  restoring 
to  energetic  participation  in  the  struggles  of  life  without  the  use  oi 
oth^r  me&sures  than  gaining  their  confidence,  gradually  and  firmly 
leading  them  to  exert  their  self-control,  aiding  them  in  this  task,  ac- 
customing them  to  understand  that  their  sensations,  however  alarming 
they  may  seem,  are  really  of  no  importance,  and  without  the  use  of 
drugs  further  than  as  placebos.     The  example  of  the  quack  through 
all  ages  has  been  too  much  contemned,  I  think,  by  the  regular  prac- 
titioners of  medicine,  and  yet  every  physician  of  experience  knows 
of  the  startling  successes  that  they  occasionally  obtain.     Indeed,  I 
believe  that  if  hysteria  were  to  die  out  from  the  human  race  the 
fraudulent  practitioners  of  medicine  would  be  more  than  half  exter- 
minated.   Nevertheless,  impostors  as  they  are,  these  men  have  done 
with  fraudulent  intent  what  the  scientists  ought  to  do  with  an  honest 
purpose,  namely,  recognize  that  the  human  mind  is  a  much  more 
potent  instrument  to  play  upon  than  the  nervous  system  of  the 
stomach  and   intestines.      I  deal  very  frankly  with    this  class  of 
patients.     I  tell  them  that  their  disease  is  a  purely  functional  one, 
and  that  it  can  be  perfectly  cured.     Then,  bit  by  bit,  I  teach  them 
that  they  can  do  many  things  that  they  had  thought  impossible, 
taking  a  special  care  never  to  have  them  enter  upon  a  task  that  is 
too  great  for  them  to  conduct  to  a  successful  issue,  because  a  failure 
with  an  hysteric  is  apt  to  be  fatal.     By  this  means  I  gain  the  prestige 
of  success  with  them,  and  each  succeeding  task  in  entered  upon  with 
a  feeling  of  greater  confidence.     Sometimes  I  talk  kindly,  sometimes 
I  speak  very  sharply ;  but  through  it  all,  whether  I  sympathize  with 
them  or  whether  I  reprove  them,  I  maintain  their  confidence.    For 
example,  a  girl  is  brought  to  me  who  cannot  go  among  crowds.    I 
gradually  get  her  accustomed  to  them.     A  boy  cannot  take  part  in 
athletic  sports.     After  having  gained  his  confidence,  I  put  him  in 
charge  of  some  one  versed  in  athletic  sports  who  has  good  judgment, 
and  whom  I  instruct  to  get  him  to  enter  into  them  by  d^rees.     In 
the  severer  cases  of  hysteria,  however,  the  patient  must  be  removed 
from  an  unfavorable  environment,  taken  away  from  home  and  friends, 
and  put  in  charge  of  a  trained  nurse  who  is  possessed  of  good  judg- 
ment and  tact.     The  selection  of  this  nurse  is  a  matter  of  consider- 
able importance.     It  would  be  a  fatal  mistake  to  place  an  old  and 
worn-out  woman  in  charge  of  a  young  and  active  girl;  or  an  ill-bred, 
coarse,  untidy  woman  in  charge  of  one  who  is  refined  and  particular 
about  her  person  and  dress ;  or  an  unkempt,  frowzy,  ill-conducted, 
ill-mannered  man  in  charge  of  an  educated  and  well-bred  gentleman. 
If  the  patient  suffering  with  hysteria  is  one  of  that  unhappy  tj'pe 
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of  bedridden  individuals  of  whom  neunilogists  know  so  many,  the 
noree  should  also  be  a  woninn  of  firmoess.  Even  in  these  severe 
cases,  however,  the  same  metliod  of  psyehical  treatment  sliould  1x3 
employed.  It  is  supremely  ridiculous  at  times  to  witnei«s  the  rudi- 
mentary education  that  must  lie  impressed^  detail  by  detail,  upon 
these  hysterictd  individuals^  with  an  unflineln'ug  persistenc^e  of  pur- 
pose. I  have  put  upon  their  feet  and  praetieally  eured  patients  who 
had  beec  bedridden  lor  thirty  yeiirs  by  means  of  rigid  attention  to 
these  minutice.  Day  by  day  they  must  be  taught  like  a  little  child 
to  do  some  one  thing  that  they  had  not  done  the  day  before,  until, 
as  the  weeks  creep  by,  the  aeeretiou  of  thei^e  little  things  have  put 
them  on  their  feet.  First,  they  are  told  to  stand  for  five  minutes 
each  day,  then  for  ten  minutes,  then  for  fifteen,  and  so  on.  Next, 
they  are  told  to  take  a  walk  around  the  room.  Next,  as  mental  con- 
trol over  them  is  gained,  they  are  suddenly  some  fine  day  told  to  go 
out-doors.  The  heart  must,  of  eoui-se,  be  carefully  watched  iu  these 
patients  who  have  been  bedridden  so  long,  and  if  it  grows  weak  and 
rapid  after  some  exertion  of  this  kind,  it  is  often  advisable  to  liegin 
the  administration  of  ^  gniin  of  the  sulphate  of  strychnine  three 
times  a  day,  either  in  tlie  form  of  pill  or  tablet  triturate.  If  there 
Ib  aneemia  conjoined  with  one  of  these  severe  cases  of  hysteria,  the 
treatment  by  rest,  large  quantities  of  food,  and  iron  should  be  insti- 
tuted, as  I  have  advocated  it  in  the  eha{>ter  upon  *' Neurasthenia.*' 
All  other  sources  of  bodily  discomfort  should  l)e  sedulously  attended 
to.  True  hysterical  convulsions  need  no  special  treatment  further 
than  the  exhibition  of  some  one  of  tlte  well-known  antispasmodics 
and  sedatives,  such  as  the  nitrite  of  amyl  in  the  so-called  ^'  {jeaiis'' 
containing  three  to  five  drops,  one  of  which  should  be  broken  in  a 
handkerchief  and  placed  under  the  nose  of  the  patient ;  a  dose  of 
bromide  of  potash,  gr.  15  to  20  ;  the  inhalation  of  a  small  quantity 
of  ether  or  chloroform  ;  a  teaspoon fu I  of  Hoffmann's  anodyne  in  a 
wineglass  of  water  ;  or  sometimes  a  simple  hypodermic  of  cold  water. 
I  have,  however,  again  and  again  seen  these  convulsions  brought  to 
aD  end  by  firm  and  judicious  psychical  treatment  and  isolation, 
Hystero-epilepsy  should  l)e  treatetl  as  indicated  in  the  chapter 
upon  **  Epilepsy. ''  Hemiamesthesia  occurring  in  hysterical  indi* 
vidnals  should  be  treated  by  a  combination  of  psychical  measurcis 
and  electricity,  the  galvanic  current  being  applied  to  the  spinal 
column,  and  the  fjiradie  current  brushed  over  the  affected  limbs  with 
two  wire  brushes,  the  current  being  strong  enough  to  be  distinctly 
felt  by  tlie  patient  It  should  always  be  rememberctl,  however,  that 
hysterical  individuals  are  not  exempt  from  the  ills  that  Hesh  is  heir 
to,  and  that  they  may  just  as  likely  have  neuralgia,  neuritis,  neur- 
asthenia, etc.,  as  individuals  who  are  not  hysterical,  although  they 
are  apt  to  respond  much  more  promptly  to  treatment  than  the 
latter. 

To  sum  up,  therefore,  the  treatment  of  hysteria  should  be  mainly 
of  psychical  measures.     If,  however,  other  diseases  com- 
ate  the  hysteria,  these  should  also  be  carefully  lookeil  after. 
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H7PO0HONDBIA. 

Hypochondria  is  a  pseudo-mental  disease  that  can  scaroelj  be  called 
an  insanity,  consisting  of  a  tendency  to  morbidly  exaggerate  the  vari- 
ous sensations  of  the  body  and  their  importance.  At  times  this  exag- 
geration is  so  great  as  to  amount  to  actual  delusion.  Every  physician 
is  familiar  with  these  cases,  for  they  are  the  bane  of  every  medical 
man.  They  complain  of  all  sorts  of  sensations  and  dwell  upon  aod 
recapitulate  them  ad  nauseam.  One  patient  thinks  that  his  hair  is 
falling  out ;  another  that  he  is  growing  weak  in  his  muscles ;  another 
that  he  has  this,  that,  or  the  outer  symptom.  They  all  take  medi- 
cines as  a  steady  diet,  and  they  all  fall  a  ready  prey  to  quacks  and 
every  "  ism  "  that  the  morbid  ingenuity  of  man  can  suggest.  Hypo- 
chondria is  sometimes  met  with  in  conjunction  with  mental  disease; 
and  in  some  cases  of  mental  disease  there  may  be  a  prodromal  period 
of  hypochondria,  and  a  hypochondriacal  insanity  has  even  been  de- 
scribed, but  this  latter  is  certainly  rare.  Sexual  hypochondria — ^tbat 
is,  hypochondria  about  sexual  matters — is  a  very  frequent  form,  and 
is  often  described  under  the  name  of  sexual  neurasthenia. 

The  diagnosis  of  hypochondria  is  usually  very  easy.     The  only 
questions  that  can  arise  are  as  to  whether  the  patient  is  not  suffering 
from  melancholia,  or  the  prodromal  stage  of  some  insanity,  or  from 
some  actual  coexisting  disease.     From  the  melancholiac  the  hypo- 
chondriac can  be  I'eadily  distinguished  from  the  fact  that  the  melaa- 
choliac  does  not  seek  relief,  is  not  prone  to  believe  that  medicine  can 
afford  him  any  aid  ;  and  in  the  slighter  forms  he  also  suffers  from 
the  symptoms  to  which  I  have  elsewhere  called  attention  ("  Melan- 
cholia"),  namely,  insomnia,   post-cervical   ache,  and    the   suicidal 
tendency ;  besides  which  he  has  a  peculiar  fades  of  his  own  that  a 
little  experience  will  soon  make  familiar ;  whereas  the  hypochondriac 
readily  takes  medicine — even   eagerly  solicits  it — has  none  of  the 
three  cardinal  symptoms  that  have  been  mentioned  above,  and  has  no 
peculiar /ac«V^.     The  hypochondriac  prodromal  stage  of  an  insanity 
is  usually  not  prolonged  over  a  few  days  or  a  week,  and  this  fact 
alone  would  distinguish  it  from  the  chronic  course  of  hypochondria, 
which  is  often  life-long,  even  if  the  succeeding  mental  symptoms  of 
the  insanity  were  not  sufficient.     Any  disease  that  may  coexist  with 
insanity  must,  of  course,  be  recognized  by  the  general  medical  knowl- 
edge of  the  physician,  and  it  is  useless  to  catalogue  these  diseases,  as 
they  embrace  almost  the  whole  field  of  medicine,  especially  in  the  adult. 

The  treatment  of  hypochondria  is  very  difficult.  I  believe  that 
the  most  success  is  to  be  obtained  from  the  principle  of  suggestion, 
that  can  only  be  fully  understood  after  reading  the  chapter  upon 
*^  Hypnotism  ; "  and,  as  I  have  cured  seveml  cases  of  my  own  by 
this  method,  I  can  give  full  credence  to  the  many  cures  that  havel)een 
reported  by  the  French  schools  of  hypnotism  of  Nancy  and  Paris. 
It  is  not  always  necessary  by  any  means  to  induce  full  hypnotism. 
It  may  l>e  well  sometimes  in  obstinate  cases  to  hypnotize  the  person 
sufficiently  to  prevent  him  from  opening  the  eyelids,  but  in  very 
many  cases  even  this  is  not  necessary,  and  it  will  suffice  if  the  con- 
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fidence  of  the  patient  is  gained  by  inakiug  (|oiet  and  dogmatic  asser- 
tions and  ordering  placebos.  Any  i^eimm,  however,  who  adopts 
this  method  of  suggestion  niostl>e  fully  acq oaintetl  with  the  hypnotic 
methods,  so  as  to  Ini  prepared  to  earry  out  the  treatoient  thoroughly, 
I  do  not  mean  to  be  unoersto^xl  as  saying  that  full  liypnotizatiun  of 
the  patient  would  not  te  the  Ix'st,  but  I  merely  mean  to  advise  that 
it  is  not  usually  politic  to  use  tlie  word  hypnotism  to  the  patient,  or 
to  let  him  suppose  that  hypnotic  methtxl.s  are  lieiog  usetlj  as  there  is 
a  widespread  prejudice  in  the  lay  luiud  tigainst  hypnotism,  which  is 
geoerally  thought  to  be  synonymous  with  quackery,  and  anything 
that  disturl^s  the  confidence  of  the  patient  in  the  medical  attendant 
will  lie  fatal  to  the  treatment, 

O^upatiou  of  any  kind  that  wmII  divert  the  patient's  thoughts,  or 
travel,  or  change  of  scene,  or  great  emotions,  will  oAen  act  as  teni- 
porarj'  palliatives  and  sometimes  as  cures,  and  therefore  it  may  l)e 
well  to  make  use  of  these  methmls.  Of  course,  it  is  not  always  easy 
to  evoke  an  emotion,  but  this  can  l>e  sometimes  done.  In  one  case  of 
mine,  for  instance  (the  patient  elsewhere  reterre^l  to  as  coming  to  me 
with  a  s|x?cimen  of  black  semen), a  cure  was  efftH-tetl  in  this  manner  : 
I  requested  him  to  look  sharply  at  the  piece  of  rag  upon  which  he 
claimed  there  w^as  black  seraen.  I  then  took  a  black*b(mnd  book  and 
laid  it  alongside  of  this  piece  of  rag,  and  asked  him  if  he  thought 
the  book  was  of  the  same  color  as  the  stiiinetl  rag.  He  said  it  was* 
I  then  tohl  him  that  if  he  thougtit  the  rag  staineil  a  faint  yellow  was 
of  the  same  color  as  the  black  book-liinding  he  must  be  suffering 
from  one  of  two  troubles.  In  the  first  place,  he  might  have  a 
delusion,  but  that  involve*!  insanity,  and  I  had  treated  him  long 
enough  to  know  that  he  was  not  insane.  The  other  was  that  he  was 
a  fool,  and  I  bluntly  told  him  that  that  w^aa  my  diagnosis.  He, 
naturally  euough,  startefj  [jack  in  anger,  and  after  sonic  angry  J-e- 
marks,  left  ray  office;  but  he  cjinie  back  in  tlie  course  of  a  week  or 
two  to  tell  me  that  he  believc^I  I  was  right — that  my  blunt  remark 
had  made  him  realize  how  foolish  he  was  ;  and  since  that  time — 
eleven  years  having  now  elajised — he  hiis  raanifested  but  very  slight 
symptoms  of  liypochondria,  I  do  not  tell  this  as  a  funny  story,  but 
simply  to  show  that  emotions  can  l>e  evoked  at  times  by  the  ingenuity 
of  a  physician.  Indeetl,  I  ^^elieve  tt»at  in  the  tapacity  to  play  upon 
the  mind  in  its  various  functions,  es[iecially  those  which  we  now 
call  emotions,  the  future  therapeutics  of  hypnotism  will  lie;  for  at 
pr^ent  we  are  stupid  enough  to  think  that  it  is  science  to  play  upon 
the  peripheral  terminations  of  the  nerves  or  the  structures  in  which 
they  terminate,  whilst  we  deem  it  quackery  to  make  use  of  the  gray 
matter  and  all  its  wondrous  molecular  play.  iSo-c^lled  faith-c^ure, 
*  Christian  science,*^  the  great  emotions  of  wars  and  politics,  and  love 
and  anger,  and  ambition  and  avarice,  and,  finally,  the  w^onderful 
but  only  half  uudi^i^toml  phenomena  of  hypnotism,  are  all  neglected 
clinictd  illustrations  of  the  magnificent  influence  of  the  mind  over 
^  the  body;  and  in  tlie  full  day  of  malicine,  into  whose  dawn  we  are 
^ftnow  peering,  we  shall  make  proper  application,  I  have  no  doubt,  of 
^■||^0e  therapeutic  methods. 
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NEURASTHEinA. 

Synonyvi :    Nervous  prostration. 

HiSTOBY.     Functional  diseases  of  the  nervous  system  have  been 
held  largely  in  contempt  unless  they  were  fortunately  accompanied 
by  such  startling  phenomena  as  loss  of  consciousness,  convuisioos, 
epilepsy,  the  pain  of  neuralgia,  or  the  often  violent  muscular  ooDtno- 
tions  of  chorea.     The  medical  world  has  no  heredity  of  training  in 
nervous  diseases.     For  centuries  medical  writers  and  teachers  have 
called  attention  to  the  phenomena  that  could  be  studied  in  the  pulse, 
in  the  heart,  in  the  tongue,  in  the  feces,  in  the  temperature  of  the 
body ;  and  within  a  few  generations  these  and  a  few  Kindred  details 
have  been  made  the  language  of  a  more  precise  diagnosis  of  thoracic 
and  abdominal  diseases.     JBut  nervous  diseases  constitute  a  modern 
study.     We  may  date  them  back  really  to  the  fifties,  when  the  great 
French  school  b^an  its  career ;  and  it  is  only  within  a  very  few 
years  that  the  medical  schools  of  the   United   States   have  even 
thought   of  having  a  chair  especially  devoted   to   this   branch  of 
medicine.     So  it  is  that  while  tens  of  thousands  will  be  prompt  in 
detecting  the  first  signs  of  deviation  from  the  normal  in  the  pulse- 
beat,  in  the  respiration,  in  the  tongue,  in  the  fade%j  in  the  urine  or 
feces,  there  are  scarcely  ten — and  these  only  with  some  special  edu- 
cation— who  will  recognize  the  primary  symptoms  of  organic  or 
functional  nervous  disease,  which  they  are  only  too  ready  to  ascribe 
to  hysteria.     Yet  all  attentive  observers  of  disease,  more  especially 
those  engaged  in  neurological  study,  could  not  help  observing  many 
phenomena  that  could  not  be  classified  ;  and  this,  I  think,  is  the  ex- 
planation of  the  enormous  success  that  the  writings  of  Dr.  George 
M.  Beard  upon  neurasthenia  have  had  in  Germany — indeed,  it  may 
be  afiBrmed  that  he  has  started  a  literature  in  that  country,  the  con- 
tributors to  which  are  such  well-known  writers  as  Arndt,  Krafft- 
Ebing,  Erb,  Westphal,  Moebius,  Seeligmiiller,  Striirapell,  and  Lang- 
stein.     As  far  back  as  1828  C.  Brown,  of  Glasgow,  had  described 
what  he  called  spinal  irritation,  and  in  1860  Bouchet  had  written 
fully  upon  what  he  termed  PStat  nerveux;  each  of  these  writers  has 
had  his  followers  to  some  extent,  but  Beard,  it  may  be  said,  was  the 
first  to  formulate  boldly  the  proposition  that  there  was  a  widespread 
condition  of  functional  nervous  disease,  for  which  he  proposed  the 
name  of  "neurasthenia''  and  for  whose  maintenance  and  prevalence 
and  varied  phenomena  he  battled  with  the  most  alluring  and  pic- 
turesque of  pens.     It  is  curious,   nevertheless,  that  the  Germans 
themselves  do  not  seem  to  admit  that  the  malady  is  frequent  among 
them,  but  always  fall  back  upon  Beard's  assertion  that  America  is 
its  home.     In  1874  Murchison,  in  his  brilliant  course  of  Croonian 
Lectures,  delivered  before  the  Royal  College  of  Physicians,  described, 
under  the  heading  of  "Functional  Diseases  of  the  Liver,"  a  group 
of  symptoms  for  which  he  suggested  the  name  of  lithsemia.     For  the 
same  condition  Austin  Flint  had  some  six  years  before  coined  the 
name  of  uricajmia ;  but  Murchison's  designation  has  been  the  one 
that  has  come  into  vogue  in  the  time  which  has  since  elapsed.     Since 
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^^tteo  contributions  to  tlie  subject  have  been  made  by  Da  Costa, 
McBride,  Lyman,  Hudson,  Potterj  aod  myself  Tbe  general  feeling, 
in  this  country  at  least,  is,  I  think,  that  the  term  neurasthenia,  as 
defincHl  by  the  writers  upon  the  8ubje<:'t,  embraces  entirely  too  raueh, 
I  share  in  that  feeling  myself  The  fact  seems  to  have  been  forgotten 
that  there  are  alreany  a  numl]»er  of  well-studietl  funetiunal  nervous 
diseases^  as  well  as  that  eaeh  one  of  these  lias  symptoms  correlated 
with  it,  and  that  no  scieutific  advant'e  is  made  by  jumbling  together 
the  symptoms  of  these  various  and  differently  acting  diseases  under 
one  wide  name.  Then,  too,  it  should  not  be  forgotten  that  the 
nervous  system  stamis  pre-eminently  alone  among  the  tissues  of  the 
body  in  the  highly  importiint  fact  that  its  ramifications  earry  its  in- 
fluences into  every  other  tissue^  and  in  turn  carry  back  to  it  tlie  influ- 
enoes  of  every  other  tissue,  so  that,  much  more  than  is  the  case  with 
any  other  orgau,  the  nervous  system  is  pe<'uliarly  at  the  mercy  of 
reflex  disturbances*  Excluding,  then,  vicious  habits,  reflexes  from 
non-nervous  organs,  and  well- recognized  functional  diseases,  the 
question  arises :  Is  there  such  a  thing  as  nervous  weakness  or  neur- 
asthenia? I  l>eljeve  there  is.  But  I  also  believe  that  it  is  much 
more  limited  in  its  relative  prevalence  than  is  maintained  by  the 
eager  followers  of  Beard, 

Clikical  History.  There  are,  in  my  opinion,  ttiree  forms  of 
neurasthenia  : 

tl.  Keflex  neurasthenia ; 
2.  So-called  litfuemic  neurasthenia; 
3*  Simple  neurastbenia, 
1.  The  neurasthenia    that    results    by   reflex    from   non-nervous 
rgans  and  vicious  habits  is,  in  my  exjierienf^e,  the  second  most  fre- 
uent  form,  and  can  oflen  only  be  recognized  by  a  very  careful  ex- 
niinatlon  of  the  ditfen-nt  organs  of  the  body.     The  very  e^sc*nce  of 
a  reflex  disturbance  is  its  caprice,  so  that  no  oue  set  of  symptoms 
can  be  relied  upon,  as  a  rule,  to  be    indicative  of  a  pure  reflex » 
There  are,  to  be  sure,  some  sci^ming  exceptions  to  this  statement,  as 
in  the  occipital  pain  of  nephritis,  the  uneasiness  at  the  vertex  in 
uterine  diseases,  etc.    But  clinical  experience  has  taught  me  that  these 
vaunted  localizations  of  pain  ai*e  all  of  very  little  practical  value. 
I  know  of  no  shorter  way  of  determining  whether  a  reflex  disturb- 
anoe  in  a  non-nervous  orgsin  is  the  cause  of  a  given  neurasthenia 

•than  by  an  examination  of  the  ditferent  organs,  especially  the  kid- 
neys, the  ^y^^  the  naso-pharynx,  the  lungs,  the  heart,  the  liver,  and 
the  genitalia,  and  in  every  case  the  habits  sliould  also  be  carefully 
inquired  into. 

2.  Liikfrmic  neuraathmia.  This  form  is  the  mc^st  freffueut  of  all, 
I  think,  and  its  symptoms  are  vertigo,  a  sense  of  pressure  about  the 
head,  slight  insomnia,  nervousness,  occasional  susceptibility  to  odors, 
occasional  tinnitus  aurium,  neuralgia,  parajstliesia,  rarely  slight 
anaesthesia,  muscular  cramp  and  twitchings,  and  vasomotor  disturb- 
ances. It  has  also  l»e€»n  stated  by  some  of  the  ant  hoi's  that  in  this 
type  we  may  also  have  fev^er,  a  delusional  mental  ronditiou,  even 
myelitis  of  the  anterior  horns,  epilepsy,  and  disseminated  sclerosis; 
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and  when  I  wrote  my  first  paper  upon  the  subject  in  1886  I  was 
inclined  to  think  that  there  was  a  grain  of  truth  in  these  statementB; 
but  an  experience  since  of  nine  years,  ranging  over  several  hundred 
patients,  has  failed  to  bring  to  my  observation  a  single  undoubted 
case  with  these  symptoms,  and  I  think  the  mistake  has  Iain  in  over- 
looking the  fact  that  the  diseaies  with  these  symptoms  may  be  aseo- 
ciated  with  lithsemic  neurasthenia. 

The  vertigo  is  both  subjective  and  objective,  although  it  is  gen- 
erally of  the  latter  kind-^that  is,  surrounding  objects  seem  to  be  in 
motion  and  not  the  patient ;  or  the  patient  may  reel  suddenly  when 
walking  or  when  sitting;  or  he  may  feel  a  sudden  vertiginous  sen- 
sation, the  latter  often  so  pronounced  as  to  simulate  the  vertigo  of 
M6u  lire's  disease.    The  vertigo  is  usually  of  short  duration,  although 
it  generally  recurs  frequently,  and  in  some  exceptional  cases,  espe- 
cially during  the  hotter  mouths  of  the  year  in  our  climate,  is  so  con- 
tinuous as  absolutely  to  incapacitate  the  person  from  an  active  life, 
whilst  the  moral  effect  is  occasionally  incredibly  depressing.    Thus 
I  have  known  prosperous  and  ambitious  careers  to  be  absolutely 
checked  by  it  for  the  time  being ;  and  many  a  man  have  I  seen  go 
forlornly  from  clime  to  clime  in  search  of  relative  safety,  weighed 
down  by  the  calamity  of  a  supposed  incurable  malady  which  a  short 
course  of  intelligent  treatment  would  have  done  more  to  ameliorate 
than  the  soft  airs  of  the  Hebrides  or  the  mountain  grandeurs  of 
Switzerland.     Indeed,  I  know  at  this  present  time  of  one  gentleman 
who  has  entirely  abandoned  an  excellent   business  and  hopelessly 
buried  himself  on  a  small  farm ;  of  another  well-known  public  roan 
whom  an  attack  of  this  kind  of  dizziness  caused  to  forsake  abruptly 
Iiis  official  post  and  travel  hundreds  of  miles  home  in  a  special  train 
with  tht*  idea  that  he  was  about  to  be  seriously  ill ;  and  I  know  of  still 
another  public  man  of  national  reputation  whose  political  aspirations 
have  been  held  in  check  for  a  decade  by  a  needless  fear  of  this  symp- 
tom.    This  vertigo  may  come  without  the  slightest  apparent  reason, 
or  it  may  have  many  exciting   causes,  such  as  fatigue,  mental  or 
physical,  special  articles  of  food,  often  varying  in  each  individual, 
sometimes  a  few  glasses  of  hock  or  a  single  glass  of  burgundy  or 
champagne;   tobacco,  especially  cigarettes;   or  slight  strain  of  the 
ocular  mechanism  of  accommodation.     Purgatives  and  salines,  per- 
haps   relieving   the   other   phenomena,   may    increase   the    vertigo, 
although  this  increase  is  usually  temporary  unless  the  purgation  is 
extreme  or  is  continued  so  long  as  to  depress  the  general  nervous 
system.     It  can  usually  \)e  palliated  by  lying  down. 

A  sensation  of  fulness  about  the  head  is  a  very  constant  symptom, 
but  it  is  not  a  true  headache,  although  at  certain  periods  of  exacer- 
bation it  may  become  such. 

According  to  Da  Costa  and  Murchison,  repeated  vertigo  may  lead 
to  a  limitation  of  the  visual  field,  amblyopia,  and  double  vision.  I 
used  to  think  that  this  was  true,  but  a  further  and  more  accurate 
knowlal*j:e  of  the  malady  has  taught  me  that  ocular  conditions  of 
this  kind  are  due  either  to  hysteria  or  to  some  organic  disease  of  the 
nervous  system. 
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I  have  Bever  seen  the  temporary  blmdness  of  one  eye  or  [mrt  of 

eye  or  the  retiiial  congest iou  tleseriiiefJ  by  Da  Cost4i.     The  last 

"tion  is,  aa  is  well  known  to  ophthalinologi^tSj  often  difficult  to 

ine,  and  it  may  well  Ije  that  what  one  observer  may  regard  as 

hyperemia  will  seem  dubious  to  another 

Nervousness,  next  to  the  vertigOj  is  the  most  frequent  of  all  the 
symptoms,  and  it  may  be  aeeom[>anied  by  irritability  of  temjMTj  and 

tb  these  symptoms  will  often  he  beyond  the  control  of  those  who 

ve  usually  a  strong  will,  so  that  tliey  are  more  apt  to  be  present  in 
thoee  of  normally  feeble  volition^  when  the  effect  is  often  mistaken 
for  the  cause  and  hysteria  is  diagnosed. 

The  tinnitus  aurium  is  a  simple  roaring  of  varying  degree,  usually 
without  any  attendant  aural  or  naso- pharyngeal  trouble,  although 
It  may  l>e  somewhat  aggravated  by  nnso-pharyngitis  obstructing  the 
orifice  of  the  Eustaehiao  tube,  and  in  gouty  subjects  Sir  Jamej3  Paget 
has  described  a  j>ecutiar  retldisli  and  glazed  apjicaranec  of  the  fauces, 
aa  if  thev  were  smeared  ov^r  with  glycerin. 

The  insomnia  is  usually  very  slight^aud  must  never  be  confounded 
with  the  insomnia  of  simple  mclaneholia,  which,  as  I  have  elsewhere 

lOWD,  is  accompanied  by  melancholia  of  a  ix^culiar  type  and  post- 
cervical  ache,  and  is  oiten  mistaken  for  neura-^tlienia. 

There  is  an  occasional  morbid  suscej^tibility  to  odors,  and  I  have 
known  patients  to  grow^  pale  an<l  nauseated  at  odors,  or  indeed  savorSi 
tliat  w^ould  ordinarily  be  uonoticfcd  by  tbem. 

The  most  usual  forms  of  neuralgia  arc  sciatica,  neuralgia  of  the 
different  nerves  of  the  arm  and  forearm,  of  the  tongue,  of  the  breast, 
intercostal  neuralgia,  gastratgia,  and  entcndgia.  The  fifth  pair  is 
seldom  affi?cted.     Da  Costa  Ijelieves  that  a  neuritis  is  oceas  ion  ally 

n,  Ijut  I  iiave  never  seen  one — indee*!,  I  am  of  the  opinit)n  that 
the  aijsence  of  neuritis  is  a  diagnostic  sign  of  value  in  difiercntiating 
litha?mic  j)ains.  There  are  certain  pseudo-neuralgias  consisting  of 
vague  aching  pains  like  the  so-called  '* rheumatic'-  ones,  viz.,  a  sliarp 
pain  in  the  eyeballs,  dull  pains  in  the  ensiform  cartilage,  a  dragging 
sensation  along  the  course  of  the  ureters,  slight  wandering  pains 
which  may  be  mistaken  for  the  ill-defineti  ones  of  locomotor  ataxia, 
vague  distress  over  the  region  of  the  liver,  etc. 

Parjesthesias  are  very  frecjuent,  and  consist  of  nurabncssj  tingling, 
fuzziness  of  the  body  or  extremities,  and  a  whirling  sensation  at  the 
crown  of  the  bead. 

Slight  aoajsthesias  are  octusionally,  but  rarely,  observed. 

Cramps  generally  affeet  the  gastrm/nemii,  usually  at  night  and  in 

Id  ana  damp  weather.  Twitch ings  of  the  face  and  eyelids  are 
occasionally  observed,  or  even  choreic  movements  in  children,  and, 
most  rarely  of  all^  fibrillary  muscular  contractions. 

Vasomotor  disturbam'es  are  among  the  most  frequent  symptoms, 
such  as  flushings  and  pallor  of  the  face  and  sensations  of  heat  and 
cx)ld,  and  McBride  has  described  that  rare  lithiemic  form  of  vaso- 
motor spasm  of  tlie  upiH^r  extremities  known  as  *Migiti  mortui/* 

The  typical  urine  of  lithicuiics  has  the  following  characteristics: 
It  is  acid,  highly  colored.    It  possesses  a  high  specific  gravity,  which 
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is  usually  1.028  to  1.034  in  a  morning  specimen,  and  it  may  be  1.030 
in  the  whole  amount  passed  in  the  twenty-four  hours.  As  to  the 
quantity,  McBride  ana  Da  Costa  differ.  The  former  says  that  it 
may  be  normal,  increased,  or  diminished,  while  the  latter  affiran 
that  it  is  usually  very  scanty.  My  experience  coincides  with  Mo- 
Bride's.  Uric-acid  crystals  are  often  visible  to  the  naked  eye,  in  the 
well-known  ''cayenne  pepper''  forms.  The  pigment  is  increased. 
Microscopically,  uric-acid  crystals  are  seen,  occasionally  octahedral 
crystals  of  oxalate  of  lime,  commonly  the  amorphous  urates,  globahr 
crystals  of  urate  of  sodium  with  spicules.  The  urea  is  not  geDenlly 
increased  when  flesh  is  being  lost  (Da  Costa).  I  have  recently  been 
able  to  demonstrate  that  most  of  these  cases  will  have  small  amouDts 
of  albumin  and  sugar  iu  the  urine,  and  also  a  few  hyaline  casta; 
thus  evidencing  a  marked  tendency  to  increase  of  the  nitrogeooos 
excretion.  It  dso  is  possible  that  the  hydrocarbons  passing  off  by 
the  lungs  would  also  be  greater  than  usual.  There  is  no  convenient 
method  of  estimating  the  amount  of  uric  acid  that  may  be  contained 
in  a  given  specimen.  Pavy's  test,^  to  which  Dr.  Da  Costa  allodes, 
takes  some  half-hour  of  time ;  so  that,  unless  the  urinary  peculiarities 
are  visible  to  the  naked  eye  or  the  microscoi>e,  ^w  men  have  the  time 
to  make  the  necessary  examination.  Even  if  a' handy  method  of  quan- 
titative analysis  were  known,  no  one  has  pointed  out  what  amount  is 
necessary  to  constitute  the  morbid  condition  of  so-called  lithsmia— a 
very  fatal  omission  when  it  is  remembered  that  the  uric  acid  secreted 
daily  by  healthy  individuals  varies  very  greatly  in  amount  Dr. 
Roberts*  observed  a  difference  of  nearly  one-half  on  two  successive 
days,  on  the  first  day  5.45  grains  being  separated,  on  the  second  11.7 
grains.  In  three  healthy  students,  living  on  a  similar  diet  and  under 
similar  circumstances,  he  obtained  these  figures : 

No.  1  (mean  of  47  days) 8.051  grains. 

No.  2  (mean  of   5  days) 8.462 

No.  8  (mean  of  8  days) 6.071       " 

Sir  William  Roberts  maintains  that  uric  acid  in  the  urine  is  the 
result  of  the  decomposition  of  the  quadri- urates,  and  that  it  does 
not  exist  in  the  blood  in  any  other  form. 

3.  Simple  neurasthenia.  By  this  I  mean  the  set  of  symptoms 
which  constitute  the  symptom-group  of  a  true  neurasthenia.  In  a 
general  way,  it  may  be  said  that  the  functions  of  the  nervous  system 
are  below  par.  The  patient  complains  of  weakness,  either  mental  or 
physical,  or  both,  and  any  exertion  is  apt  to  be  attended  by  symp- 
toms of*  irritability  of  the  nervous  system.  An  overworked  business 
man  will  come  complaining  of  incapacity  for  his  work,  and  that  when 
he  attempts  to  force  himself  to  perform  his  professional  duties  he  will 
have  a  sensation  of  cerebral  fulness,  or  sharp  pain  at  the  vertex,  or 
an  inability  to  exert  those  finer  mental  qualities  which  he  has  possessed 
in  the  past.  The  celebrated  author,  Washington  Irving,  who  wrote 
one  of  his  later  works  against  time,  used  to  complain  that  his  head 

1  Lancet,  1875. 

*  Urinary  and  Renal  Diseases,  Philadelphia,  1872,  p.  77. 
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felt  like  a  sponge  squeezed  dry  at  the  end  of  a  particularly  hard  day's 
labor.  Or  a  woman  may  l>e  exhausted  by  houseliold  cares,  partori- 
tioo,  or  the  anxieties  of  a  fixmily,  and  (H>m plain  of  a  continual  weari- 
ness, so  that  she  is  oblij^ed  to  speud  most  of  her  time  reclining  ujkju 
a  couch.  The  cerebral  form  uf  exhaustion  is  j>erhiip3  least  familiar 
to  general  practitioners,  but  tha^e  who  deal  with  mental  disorders  are 
perfectly  ae'qnaiuted  with  it,  fl>r  the  constant  difficulty  after  recovery 
from  the  curable  insanities  is  that  jmtients  are  apt  to  become  so  much 
discounigtfd  for  a  long  time  witlj  their  inability  to  j>erforra  any  sus- 
tained mental  labor,  and  many  ambitious  tiitudeTits  at  onr  large  colleges, 
especially  those  who  have  stood  high  in  their  classes,  at  the  same 
time  that  they  have  given  much  time  to  athletics,  have  a  degi'ee  of 
cerebral  exhaustion  which  sometimes  incapacitates  them  for  years 
after  leaving  college,  perhaps  with  lionor.  Any  person  wtiose  ner- 
vous strength  is  impairetl  from  any  clause  whatsoever  is,  of  conrse, 
liable  to  erratic  nervous  nmnifestations,  simply  because  of  weakness. 
Every  physician  is  familiar  with  this  tact  and  has  seen  it  exempHiied 
in  the  hysterical  weeping  of  strong  men  in  hospital  wards,  in  the 
nervous  tremblings^  in  the  flushing  of  the  face,  and  in  a  thousand 
and  one  different  ways;  so  that  one  w^ouM  expect  to  (in J  symptoms 
of  nervous  irribibility  eveu  in  these  cases  of  pure  ueurastheuia;  and 
we  do  find  them,  but  not  nearly  so  often  as  one  w^ouUl  exi>ect  or  as 
in  the  reflex  and  so-called  lithipmic  neurasthenias.  We  should  bear 
in  mind,  however,  that  the  hysterieal,  hypochondriacal,  or  neurotic 
individual  may  lie  atBtctc<l  with  a  genuine  neurastlienia,  when  it  will 
be  a  very  nice  question  to  determine  the  relative  proportion  causa- 
tively  of  the  predisposing  neuroses  and  the  true  neurasthenia. 
Nevertfieless,  I  wish  to  lay  great  stress  upon  the  fact  that  most  cases 
of  the  true  neurasthenia  which  I  am  describing  am  not  complicated 
with  true  hysteria  or  hypoehondria,  although  there  may  be  occasional 
emotional  disturbances  and  considerable  anxiety  about  the  condition 
of  health,  as  is  very  natumb 

Causation.  The  causes  of  reHex  neui-aathenia  are  to  be  found 
in  some  one  of  the  non-nervous  organs,  either  the  kidneys,  the  naso- 
pharynx, the  eyes,  the  heart,  the  liver,  the  genitalia,  and  in  such  vicious 
habits  as  mast u r bat iim,  alcoholism,  morphinism,  and  eocaiuism.  In 
all  cases  of  neurasthenia,  therefore,  these  organs  should  be  carefully 
examinetl.     Disease  of  the  kidneys  can  easily  fje  determined  by  careful 

Juantitative,  qualitiitive,  and  microscopic  examinations  of  the  urine. 
n  the  uaso-pharynx  the  ratnst  fre^fuent  causes  are,  in  ray  experience, 
diseases  of  the  nostrils,  such  as  hypertropliies  of  the  turbinatetl  bones, 
deflections  of  the  septum,  and  pathological  septa,  which  interfere  with 
proper  respiration.  In  tljc  eyt^s  errors  of  refraction  and  ocular  in- 
snfticienciescausingexophoria  unduubtedly  do  cause  an  occasional  neur- 
asthenia. Great  stress  has  Ijeen  laid  of  late  years  upon  exophoria  as  an 
etiological  factor,  and  there  has  lieen  fierce  tliscussion  among  oculists 
about  this  question,  so  that  ibr  some  time  I  was  myself  in  considerable 
doubt  as  to  the  exact  truth  of  the  matter.  I  have  seen  a  number  of 
cases  of  neumstheuia  w4iicli  obstinately  resist td  all  forms  of  treat- 
ment until  the  exophria  was  removed.     Nevertheless,  I  believe  that 
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the  frequency  of  this  form  of  Deumsthenia  is  miieh  overestimate<l^ 
and  I  also  believe  that  even  in  this  type  it  is  very  rarely  thai  opm- 
tion  upon  the  ocular  must-les  is  called  far,  inasmuch  as  the  use  of 
prisms  is  generally  quite  suiBcient.  The  form  of  Deurasthenia  caused 
by  ocuhir  insufficiencica  bears  so  close  a  resemblance  to  tliesymptAims 
of  the  litluFrnic  type  tfiat  the  diflereutial  diagnosis  is  often  difficult 
to  make.  The  cardiac  disturbances  that  are  most  apt  to  cause  urn- 
rastbenia  are  a  nervous  heart,  next  valvular  troubles,  and  then  a  fatty 
heart.  Hepatic  disorders  are  not  frequent  causies,  in  ray  experience, 
of  neurasthenia,  contrary  to  the  generai  belief  of  the  profession  ;  and, 
as  I  shall  have  i>cc^sion  to  explain  in  a  few  minutes,  the  functiootl 
hepaii c  de ra oge me n  t  of  th e  so-cal! ed  1  i t  b  a^ m  i c  for m  i s  on ly  one  of 
several  symptoms,  and  it  is  a  question  as  to  whether  it  is  a  cause  or 
an  etfect.  These  same  remarks  ai*e  true  as  to  stomachic  disorder. 
As  to  the  genitalia,  dcrangemcut  of  the  vagina  and  uterus  and  the 
uterine  ap|>eDdages  frequently  muses  neurasthenia,  although,  as  in 
the  case  of  the  eyes,  I  tbiuk  t!ie  frequency  of  this  causative  factor  is 
much  exaggerated.  Alcoholism,  morphinism,  and  ooeainism  are  fre- 
quent causes. 

Pathology.  The  pathology  of  lithaemic  neurasthenia  has  been 
involved  in  considerable  doubt,  Tlie  theory  that  has  been  advanced 
by  Murchison  has  met  with  general  acceptance  and  was  based  upon 
some  undenialile  clinical  facts — as  that  in  gouty  i>ersons  uric  add 
was  to  be  fljund  in  the  blood,  as  Gar  rod  had  shown,  and  that  uric 
acid  and  the  urates  in  seemingly  large  quantities  were  also  to  be 
found  in  the  urine  of  individuals  of  gouty  heredity  or  gouty  tenden- 
cies— and  upon  one  assumption,  which  was  that  thei-efore  these  neu- 
rasthenics were  to  be  reganled  as  suffering  in  a  less  degree  from  the 
same  underlying  hiemic  troubles  as  were  the  gouty.  Thus  support^, 
the  theory  was  elaborated  with  a  wealth  of  learoiug  and  a  charm  of 
style  that  made  it  attractive,  the  more  especially  as  it  was  so  very 
simple.  **  When  oxidation,"  says  Murchison,  ''is  imperfectly  jier- 
formed  in  the  liver,  there  is  a  pro<luction  of  iusoluble  lit  hie  acids  and 
lithates  instead  of  urea,  which  is  the  soluble  product  resulting  from 
the  last  stage  of  oxidation  of  nitrogenous  matter.  .  -  .  When 
more  food  is  taken  into  the  blotxl  than  is  neceBsary  for  the  Dutrition 
of  the  tissues  the  excess  is  thrown  off  in  the  form  of  urea,  carbonic 
acid,  and  water,  or  in  the  impcrfcf^tly  oxidized  forms  of  lithtc  arid 
and  oxalic  acid.  Under  these  rircuuistanccs  the  excess  of  uric  acid 
is  thrown  upon  the  liver  and  other  organs,  and  otie  result  is  that  a 
quantity  of  albumin,  instead  of  lx?i ug  converted  iuto  urea,  is  dis- 
ciiarged  by  the  kidneys  to  the  less  oxidiaied  form  of  lithrc  acid  and 
its  salts.  But  what  in  most  persons  is  an  o^^nsional  result  of  an 
extreme  cause  is  in  some  almost  a  daily  o<X'urrence,  either  from  the 
food  being  always  excessive  in  amount^  or  unduly  stimulating,  or 
from  some  innate  deftn't  of  power  often  hei'editary  in  tlie  liver,  in 
virtue  of  which  its  healthy  functions  are  lial>le  to  lie  deranged  by  the 
most  ordinary  articles  of  diet.  Most  persons  appear  to  have  more 
liver,  just  as  they  have  more  lung,  than  is  absolutely  necessary  for 
the  due  performance  of  its  functions;  but  in  others  of  gouty  appear- 
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Dc«  the  oi^n  m  its  natural  condition  seetns  only  just  capable  of 
rforming  its  hexiltliy  functions  uoclt-r  the  most  favorable  cireum- 
!iaee9,  and  functional  dtraugemcut  i^^  at  ooi^e  induced  by  articles  of 
diet  which  most  persons  di^jest  with  thcllity.  This  functional  de- 
niugement  may  mauifest  itself  by  various  syrnptonis  of  indigestion, 
by  disturbances  of  circulation  and  of  otiier  physiological  symptoms^ 
but  especially  by  deposits  of  Ulhic  acid,  lithates,  and  pigments  in 
the  urine*"  I  am  by  no  means  a  votary  of  this  belief  iu  the  dogmatic 
and  limited  form  in  which  MuFchisou  has  stated  it,  but  I  am  thor- 
oughly convinced  that  lithiemic  neurasthenia  hc^rs  some  relationship 
to  a  condition  of  mal-exci'etiou,  l)eeause  a  large  proportion  of  the 
cases  occur  in  individuals  whose  urine  will  be  Ibuud  to  contain  undue 
quantities  of  the  amorplious  urates  an<l  uric  acids  and  whose  stools 
are  defective  in  quantity  and  jvroper  bilious  coloring;  Itetjause  many 
of  these  individuals  are  of  rheumatic  diathesis,  and  the  English 
writers  state  that  abroad  these  individuals  are  generally  of  gouty 
predisposition,  which  is  by  no  means  generally  the  case  in  this  conn- 
try  ;  because  many  cases  can  never  lie  successfully  treated  unless  this 
Hlefc^ct  of  excretion  is  remedied  partially  or  entirely  ;  because  some 
BWmpIe  cases  will  end  in  perftH't  ref*oveiry  witli  no  other  treatment 
than  this ;  and  liecause  the  e^ses  often  follow  an  attack  of  malaria, 
or  occur  in  malarious  individuals  at  malariouB  seasons  of  the  year. 
But  JIurehifM^^^n^s  theory  of  lithfemia  is  too  radically  wanting  in  pos- 
itive proof  for  us  to  accept  it  in  its  nakedness,  or  to  do  more  than  to 
use  the  term  as  a  convenient  clinical  designation  for  a  oertain  group 
of  symptoms^  At  the  outset  it  should  be  understood  that  the  name 
lithietnia  is  a  misnomer,  liecanse  it  is  a  pure  assumption  to  say  that 
^brie  acid  is  to  be  found  in  the  blocxl  in  this  condition,  as  it  has  never 
1>e<^D  demonstrated,  althougli  it  is  an  undoubted  fact  that  it  is  found 
in  the  1)Io<:k1  of  gouty  jieople.  The  older  name  of  lithuria  was  un- 
doul)tedly  a  U^tter  one,  but  a  still  better  one  would  be  liikoidosWf 
meaning  a  lithic-m-id-iike  diathesis,  as  more  comprehensive  and  less 
dogmatic  and  more  permissive  of  future  developments.  The  theory 
that  uric  acid  is  a  prixluct  of  sub-oxidation  rekitively  to  urea  has  Ijecn 
met  by  the  fact  that  in  liirds  and  certain  reptiles,*  representing  the 
Daxinmm  and  minimum  of  the  oxidativ-e  processes  in  the  living 
pries,  uric  acid  is  to  be  constantly  found  in  the  uriue,  taking  the  place 
of  urea.  As  a  remarkable  demonstration  that  oxidation  f/an  be  no 
^rreat  factor  in  the  pnnluction  of  the  phenomena  with  which  uric  acid 
^fc  a^%^ociated  is  the  further  fact  that  gout  has  iK^en  found  in  these  two 
"Oxidative  extremes — I)irds  and  reptiles.^  Megnin  and  Bertin  found 
numerous  urea  crystals  in  the  joints  i*f  parrots.  A  nd  rinald  i  saw  chalky 
deposits  in  the  claws  of  hawks.  Pagenstecher,  examining  an  alligator 
scleropa  five  days  after  death,  found  deposits  of  urea  and  soda  in  all  the 
mnseles,  also  free  uric  acid  in  the  hip-joint,  the  chemical  analysis 
being  made  by  Prof  Carius.  Liebig  saw  uric-acid  crystals  in  great 
number  in  the  muscles  of  another  alligator.  Foster's  conservative 
dictum  upon  this  subject  would  seem  t(»  l>e  the  only  one  warrant- 


t  Foiter:  Text-book  of  Pbyaioloto',  IMfto,  p.  452. 
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able :     ''  All  the  facts  known  go  to  show  that  the  appeaiUDoe  of 
uric  acid  is  the  metabolism  sliglitly  diverging  from  that  leading  to 
urea;''  nor  does  the  assertion  that  the  excessive  formation  of  uric 
acid  is  due  to  functional  disease  of  the  liver  rise  above  the  dignity 
t)f  a  pure  assumption.     The  source  of  uric  acid  is  not  known.   Von 
Schroeder  extirpated  the  kidneys  in  fowls  and  reptiles  and  iigated 
the  aorta  and  vena  cava  in  fowls,  and  still  uric  acid  was  found  in 
considerable  quantity,  thus  demonstrating  that  it  was  not  produced 
in  the  kidneys.    Meissner  regarded  the  liver  as  the  main  formative 
organ,  although  he  admits  that  the  spleen  and  the  nerve-centres  take 
part  in  the  phenomena ;  but  Meissner's  experiments  are  lacking  in 
the  crucial  test  of  the  elimination  of  the  liver,  and  dmply  demon- 
strate the  presence  of  large  and  constant  quantities  of  uric  acid  in 
the  livers  of  birds.     Banke  maintains  that  the  spleen  is  the  chief 
producing  organ.   Robin,  Chrzonscensky,  and  Colasanti  believe  that 
uric  acid  originates  in  the  connective  tissue.     Haig  would  have  us 
believe  that  uric  add  is  constantly  formed  in  the  blood,  to  be  excreted 
when  this  becomes  alkaline,  and  to  be  deposited  in  the  joints  and 
tendons  when  this  is  acid,  these  alkaline  and  acid  alternations  occur- 
ring daily.     But  Sir  William  Roberts,  as  has  been  said,  seemingly 
demonstrates  that   uric  acid   is  due  to   the  decomposition  of  the 
quadri- urates  in  the  urine,  and  is  not  found  in  the  blood.     If  any 
conclusion  can  be  drawn  from  these  differing  experiments,  it  is 
that  the  production  of  uric  acid  is  not  monopolized  by  any  one 
tissue,  but  that  the  spleen,  the  nervous  system,  the  liver,  and  the 
connective  tissues  all  have  their  share  in  the  formation  of  it     Let 
this  aspect  of  the  matter,  however,  be  decided  as  it  may — let  uric 
acid   be  formed   in   one  organ  or  in  all  organs — the  question  still 
confronts  us  :  Is  it  a  cause  or  an  effect  ?     It  is  a  familiar  fact  that 
Claude  Bernard  produced  diabetes  by  irritating  the  diabetic  centre 
in  the  fourth  ventricle.     Hence  the  possibility  of  diabetes  being  of 
nervous  origin  is  demonstrated,  and  the  clinical  features  of  many 
cases  are  such  as  to  render  it  extreemely  probable  that  they  are  due 
to  an  affection  of  the  nervous  centres.  Certain  it  is  that  in  the  whole 
vast  range  of  medicine  there  is  nothing  that  has  been  more  conclu- 
sively demonstrated,  clinically  and  post  mortem,  than  that  the  ner- 
vous system  has  a  powerful  control  of  muscular  action.     Atrophy  of 
muscle,  conversion  of  muscular  tissue  into  fat,  cutaneous  eruptions, 
sloughs,  ulcers,  tumefactions  of  joints  and  serous  effusions  into  and 
around  them,  trophic  changes  in  bones  leading  to  atrophy  and  frac- 
tures— all  these  are  phenomena  that  are  now  known  beyond  question 
to  arise  from  the  diseases  of  the  nervous  system.     It  seems  absurd  to 
question  that  the  agency  which  is  capable  of  so  radically  perverting 
cellular  action  is  not  also  c^apable  of  effecting  so  relatively  slight  a 
cellular  change  in  some  tissue  or  tissues  as  to  lead  to  the  production 
of  uric  acid.     A  priori,  then,  uric  acid  in  so-called  lithsemia  may  be 
a  product  as  well  as  it  can  be  a  cause,  and  it  is  a  matter  of  great  im- 
portance that  this  aspect  of  the  question  should  never  be  lost  sight 
of  in  the  therapeutics  of  lithsemic  neurasthenia.     Indeed,  no  one  has 
yet  pointed  out  what  the  normal  amount  of  uric  acid  is  in  the  urine. 


THE  yEUBOSES. 


487 


nei 


^ 


aod,  therefore,  no  one  knows  what  ao  t'xcess  of  it  in ;  and  it  ib  a 
common  observation  to  find  the  oltvous  symptoms  altogether  dispro- 
portionate  to  the  qnantity  of  uriu  acid  disco verabie  in  the  urine,  as 
well  as  to  observe  these  nervous  symptoms  obstinately  persisting 
after  the  excretory  or^ns  are  acting  freely,  or  to  have  certain  ner- 
vous phenomena,  notably  the  vertitijo,  iocrcased  by  the  efforts  made 
to  Btimulate  excretion.  If  I  may  Jormulate  couolusions  baseil  upon 
many  years  of  treatment,  tlie  most  freijuent  cause  of  litluemic  neur- 
asthenia is  functional  derangement  of  the  gastro-intc-stinal  traetjH — ^iu 
other  words,  of  the  stomach  autl  the  small  and  lart^e  intestines— 
and  of  the  associated  glands,  the  liver,  the  pancreas,  the  spleen, 
aod  the  g-astro-intestinal  glands,  so  that  measures  addressed  to  de- 
fects of  gastric  or  intcistinal  digestion  or  to  increased  excretion  of 
the  aasoeiaterl  glands  ]>ractically  bring  the  most  sueccs^.  In  some 
rare  cases,  too,  slnggish  action  of  tlie  large  intestine  is  alone  at 
fault. 

I  have  made  but  two  autopsies  in  cases  of  neurasthenia,  and  in 
ither  of  these  cases  was  there  anything  di.scovered  by  microscopic 
amioation  of  the  bmin,  spinal  cord,  or  peripheral  nerves,  and  in 
neither  case  was  the  death  due  to  the  neurasthenia — ^resulting  in  one 
from  an  intercurrent  pneimiouia,  and  in  the  other  from  trauma.  I 
have,  however,  known  of  three  cases  uf  death  from  pure  nctirasthenia 
in  wliich  no  autopsy  was  made.  I  have  myself  made  six  autopsies 
in  easels  that  were  impro|)erly  diagnosed  as  neuittstheiiia,  and  in  which 
the  findings  were  respectively  aneurism  of  the  arch  of  the  aorta, 
nephritis^  ceretiral  hemorrhage  in  the  early  stage  uf  general  paresis, 
eoormous  atrophy  of  the  large  intestine  and  of  the  spleen,  WeiTs  dis- 
ease, and  fatty  heart.  I  have  also  made  autopsies  in  eases  with  hyster- 
ical s>*mptoms  misinterpreted  as  neurasthenia,  with  different  findings 
that  are  detaiktl  under  **  Hysteria.*'  Neurasthenia  of  the  sim[>le»  t!*e 
refltx,  or  the  litluemic  form  is  one  of  the  so-ealled  functional  diseases  ; 
L  e-,  the  pathologit:^]  alterations  are  either  cellular  or  vascular  in  so 
slight  a  degree  that  their  exact  natui^e  has  not  yet  l>een  determined  by 
le  aids  to  investigation  that  are  at  oor  disposal  in  the  present  state 
if  knowledge*  It  is  idle  to  spetrulate  as  to  whether  they  are  vaso- 
motor or  cellular,  in  the  sympathetic  nervous  system  or  in  the  cerel?ro- 
spinal,  because  we  have  no  data  upon  wliich  to  base  any  intelligeut 
>nclusions.  The  older  writers  of  a  quarter  of  a  century  ago  wrote 
ery  glibly  about  cerebral  and  s[>inal  hypenemia  and  amemia;  but  in 
Chapter  VIII.,  **Hyper[emia  and  Autemia  i>f  the  Bniin  and  Cord/' 
I  attempted  to  demonstrate  that  these  supposititious  vascular  disturb- 
ces  belong  to  the  metapliysics  of  mtxliciue.  We  should,  however^ 
p  clearly  the  fact  that  the  nervous  system  can  itself  l>e  in  an  as- 
lenic  condition,  and  that  such  au  asthenic  condition  can  also  be  pro- 
uoed  by  reflexes  and  by  vascidar  disturbances^  Just  as  a  nerve  or 
a  spinal  cord  can  l>e  fatiguetl  by  repeated  discharges  of  electricity 
through  either  one  of  them,  or  just  as  we  constantly  see  that  the 
human  cerebrum  can  l)e  fatigued  by  excessive  fnnctionation  of  it, 
so  can  w^e  easily  conceive  tliat  the  whole  cerebro-spinal  nervous 
stem  or  the  whole  sympathetic  nervous  system,  or  both,  or  either, 
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or  parts  of  either,  can  become  asthenic;  but  precisely  wherein  this 
asthenia  consists,  what  cellular  alterations  compose  it,  whether  it  is 
the  protoplasm  of  cells  or  the  nucleus  or  nucleoli  that  become  affected, 
or  whether,  indeed,  the  cellular  constituents  of  the  peripheral  nerves 
may  become  altered — ^this  is  all  an  undetermined  field  of  investigi- 
tion.  I  see  no  reason  to  doubt  that  the  same  cell  that  can  become 
organically  altered  can  also  become  what  we  call  functionally  altered, 
so  that  the  pathological  alteration  which  we  call  general  paresis  or 
poliomyelitis  or  peripheral  neuritis  may  have  its  functional  analogue 
in  cerebral,  spinal,  or  peripheral  neurasthenia,  with  this  difierenoe: 
that  the  cell  which  is  originally  altered  in  its  molecular  constitution 
cannot  be  made  to  return  to  the  normal  so  readily  by  reflex  influences 
from  other  organs  and  from  the  surrounding  outer  environment  as  is 
the  case  with  the  functionally  impaired  cell.  Extremely  interesting 
in  this  connection  is  Hodge's  demonstration  of  the  difference  between 
the  brain-cells  of  a  homing  pigeon  that  had  returned  from  a  long 
flight  and  those  of  another  that  had  been  kept  in  a  coop. 

Causation.     Whatever  may  be  the  real  pathological  nature  of 
lithsemic  neurasthenia  acting  as  a  predisposition,  it  is  often  provoked 
by  extrinsic  causes,  such  as — 
Changes  of  the  weather ; 
Fatigue,  mental  or  physical ; 
Special  articles  of  diet ; 
Certain  wines; 
Improper  clothing ; 
Malaria. 

In  ray  experience  most  of  the  relatively  acute  outbreaks  are  apt  to 
occur  in  the  spring  or  early  suramer,  much  more  frequently,  singular 
to  say,  than  in  the  autumn.  In  some  there  is  especially  apt  to  be 
trouble  at  the  first  onset  of  hot  weather.  In  our  middle  and  northern 
States  the  spring  is  a  very  uncertain  season,  the  gradual  rise  of  the 
thermometer  being  frequently  interrupted  by  quick  and  violent 
changes  back  to  a  wintry  temperature  until  the  latter  part  of  May 
or  early  in  Juno,  when  the  heat  may  suddenly  reach  85°  to  90°  or 
even  more,  and  then  merge  into  moderate  summer.  The  changes  are 
not  apt  to  be  so  violent  in  the  autumn,  and  when  they  are,  the  change 
is  from  warm  weather  to  cold,  which  does  not  have  so  great  an  effect 
upon  this  form  of  neurasthenia. 

Fatigue,  mental  or  physical,  is  a  very  frequent  cause,  and  will 
often  bring  back  the  nervous  symptoms. 

Many  patients  of  this  class  have  an  idiosyncrasy  about  special 
articles  of  diet  or  certain  wines — far  less,  in  my  experience,  about  the 
former  than  about  the  latter.  Thus  the  fact  to  which  Dr.  Wm.  H. 
Draper  has  called  attention,  that  the  gouty  cannot  digest  starchy  and 
saccharine  matters,  is  true  to  a  certain  extent.  Of  these  individuals 
some  cannot  digest  sugar,  some  cannot  digest  starch,  but  the  most 
fail  to  digest  more  than  a  moderate  quantity  of  one  or  the  other;  and 
I  have  never  met  those  deficient  in  the  capacity  to  digest  both  starch 
and  sugar.  Others  again  cannot  digest  meat  during  hot  weather  as 
well  as  in  other  portions  of  the  year.     Still  others  again  cannot  digwt 


THE  NEUEOSES. 


459 


QHl  The  sweet  wines,  charapagne,  Rhine  wine,  liurgiiiidy,  and  the 
malt  liquors  are  generally  borne  badly. 

Improper  elothing  will,  in  some  nervaus  systems  that  have  l>ecorae 
SQSoeptibie,  often  bring  about  a  rettirn  of  the  nervous  syraptoms  in 
an  incredibly  prompt  manner,  and  this  apphes  not  only  to  too  much 
clothing  in  warm  weather  and  too  little  in  cold  weatlier,  bnt  to 
clothing  that  is  nut  made  to  follow  the  sudden  olianges  tliat  may 
occur  from  day  today  in  our  variable  climate.  I  have  known  an 
alarming  dizziness  or  a  neuralgia  to  disappear  in  a  few  minutes  by 
the  substitution  of  a  thin  for  a  thick  coat  on  a  hot  day,  or  the  re%'erse 
on  a  cold  day.  The  curious  thing  is  tiiat  this  need  for  a  change  of 
clothing  is  often  not  l>ctokenGil  by  a  subjective  sense  of  heat  or  cold 
or  any  alteration  in  tlie  bodily  teoiperature,  although  in  some  cases 
patients  come  to  know  by  experience  tliat  the  weatlier  is  becoming 
warmer  by  a  feeling  of  nervousness  and  chilliness. 

Malaria  is  often  ascertained  to  precede  this  affection,  and  the  in- 
efficacy  of  aniiperiodies  in  some  cases  of  so-called  latent  malaria  is 
often  due  to  the  non-recognition  of  the  presence  of  this  litluemic 
neurasthenia. 

Proqxosis,  The  prognosis  of  neurasthenia  is  exeellent,  with 
proper  treatment.  Indeed,  the  majority  of  cases  them.selves  tend  to 
more  or  less  imperfect  recovery,  although  there  is  a  handsome  pro- 

fortion  in  which  improvement  does  not  take  place  without  treatment ; 
ut  I  have  found  that  severe  nervous  disturbance  iH^ginniug  in  the 
late  spring  or  early  summer,  especially  of  the  lithtemic  variety, 
cannot  l)e  overcH^me  before  the  autumn,  and  when  the  tendency  to 
neurasthenia  is  ont^e  established  reiHirrences  are  frequent,  especially 
in  the  spring,  and  it  often  becomes  heredifciry* 

Diagnosis.     In  every  case  of  neurasthenia  that  is  brought  to  us  a 
careful  examination  should  1m^  made  of  the  urine,  in  order  to  deter- 
ine  whether  there  is  prc^sent  the  so-called  lith^mic  uriue  or  whether 
lere  are  evidences  of  nephritis.    Careful  search  should  also  te  made 
for  possible  reflex  causes,  such  as  lesions  of  the  naso-pharyux,  marked 
rors  of  refraction^  exophoria,  eardiae  disease,  hepatic  disea'^e,  intes- 
Jnal  disease,  malariai  marked  lesions  of  the  uterus  and  its  apf:>endages 
in  the  female,  of  the  blachler  and  the  urethra  iu  the  mate,  or  tlie  pros- 
tate in  the  elderly  male,  and  for  any  perijjheral  nerve- lesions.     Care 
should  be  taken,  liovvever,  not  to  attach  undue  importance  to  any  of 
these  causes  unless  the  onset  of  neurasthenia  has  l>ecn  coincident  with 
the  lx»ginning  of  one  of  these  lesions,  or  unless  it  has  been  shortly 
bsequent  to  them*    In  cases  where  the  history  is  defective  as  to  this 
ronological  scfjucnce,  it  should  always  be  borue  in  mind  that  ueur- 
asthenia  may  coexist  with  these  affections  and  yet  l>e  capable  of  being 
relieved  without  treatment  of  them — often  aggravating  them,  indeed. 
The  diseases  with  wliieh  neurasthenia  may  l>e  confounded  are : 
Hysteria ; 
Migraine; 
Angina  i>ectori8  ; 
Chorea ; 
General  paresis ; 
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Nephritis ; 

Brain-tumor ; 

Certain  non-insane  delusional  conditions  often  associated 
with  hysterical  tendencies  and  morbid  fears ; 

Melancholia ; 

Certain  mild  chronic  insanities ; 

Locomotor  ataxia ; 

Myotonia ; 

Malaria ; 

Progressive  muscular  atrophy,  especially  of  the  neuritic 
form ; 

Traumatic  neurasthenia ; 

M^ni^re's  disease. 
In  severe  cases  of  hysteria  the  characteristic  limitations  of  the  field 
of  vision,  the  ansesthesia  or  the  hsemianaesthesia,  the  convulsions  and 
the  emotional  conditions,  are  symptoms  of  great  importance  in  the 
diagnosis.  In  the  milder  forms  of  hysteria  the  diagnosis  is  often 
difficult,  and  it  may  be  impossible  to  make  it  without  careful  observa- 
tion for  a  few  days  or  more ;  but  the  tendency  to  exaggeration,  the 
variability  of  the  symptoms,  the  emotional  conditions  which  have 
dated  back  for  years  before  the  onset  of  the  neurasthenia,  and  which 
are  not  in  proportion  to  the  amount  of  neurasthenia,  the  caprice  that 
shows  itself  in  a  myriad  vrays,  are  symptoms  that  are  in  snarp  con- 
trast with  the  steadiness  and  pei*sistency  and  unemotionability  of 
the  neurasthenic  phenomena.  As  has  already  been  said,  however, 
it  sliould  never  be  forgotten  that  the  neurasthenic  may  become  emo- 
tional ;  but  in  such  cases  the  emotion  is  temporary  and  superadded  to 
the  steady  and  persistent  substratum  of  continuing  neurasthenia*  In 
some  cases  it  may  happen,  too,  that  neurasthenia  and  hysteria  may  be 
combined,  and  in  such  cases  the  characteristic  symptoms  of  hysteria — 
the  limitation  of  the  field  of  vision,  the  anaesthesia,  and  the  hemi- 
ancesthesia — will  be  conjoined  in  all  their  kaleidoscopic  variety  with 
the  obstinate  and  enduring  neurasthenia.  The  most  brutal  of  all 
mistakes,  however,  is  the  confounding  of  neurasthenia  with  hysteria. 
This  latter  disease  is  too  often  thought  to  be  what  any  other  disease 
is  not — is  too  often  the  refuge  of  a  raoi*al  cowardice  that  cannot  look 
a  doubt  squarely  in  the  face ;  and  how  often  is  this  so  in  lithsemic 
neurasthenia,  with  its  vertigo,  its  sense  of  distention  about  the  head, 
its  tinnitus  auriura,  its  undue  susceptibility  to  odors,  its  nervousness, 
its  slii^ht  insomnia,  its  peculiar  neuralgia  or  perverted  sensations,  its 
vasomotor  disturbances,  and  often  its  outward  appearance  of  ruddy 
health?  It  provokes  a  smile,  too,  to  see  how  often  the  sufferers 
themselves  are  deceived,  even  when  they  are  medical  men.  An 
apologetic  air  or  a  deprecating  remark  is  the  common  prelude  to  the 
history  of  the  symptoms. 

There  are  certain  families  in  which  migraine  or  sick  headache  is 
found  in  several  successive  generations,  especially  in  the  female  mem- 
bers. Not  infrequently  in  these  individuals  loss  of  consciousness 
will  take  the  place  of  the  migraine,  so  that  the  two  functional  affec- 
tions may  be  interconvertible ;  in  others,  associated  with  the  migraine 
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there  may  be  symptoms  simulating  mild  angina  pwtoris;  still  others 
may  occasionally  have  marked  hystenc^il  symptoms ;  and  in  still 
others  nervous  symptonis  may  run  the  gamut  of  thessc  and  other 
forms  of  funetiooal  disturbance,  AH  the  imlividuals  of  this  migraine 
group  are  possessed  of  great  nervous  energy,  an<i  some  of  the  finest 
mental  work  of  the  world  is  done  by  them  ;  but  it  would  h^  a  great 
mistake  to  confound  these  symptoms  with  those  of  neurasthenia, 
although  jiersons  of  this  class  may  have  the  latter  malady,  notwith- 
standing that  they  are  no  more  subject  to  it  than  other  people. 

It  is  oy  DO  means  so  rare  as  one  would  expect  that  eases  of  general 
paresis  are  diagnosed  as  neurasthenia,  for  the  early  symptoms  of 
Ibis  gradual,  insidious,  remittent,  gejieralized  interstitial  encephalitis 
are  otlen  so  fugitive  and  cliangeable  that  it  is  scarcely  to  be  wondered 
at  that  their  true  significance  should  be  occasionally  overlooked*  In 
general  paresis^  however,  the  dementia  is  a  characteristic  symptom 
from  the  very  Ijeginning,  coloring  all  the  symptoms,  however  slight 
they  may  he,  in  a  way  ttuit  can  always  be  detected  by  the  careful 
examiner  or  observer ;  besides  which,  there  are  in  the  early  stage, 
the  j>e<_'uliar  tremor  of  the  face,  tongue,  and  extremities,  the  charac- 
teristic difficulties  of  pronunciation,  the  pupillary  abnormalities,  and 
the  history  of  exacc^rbations,  iu  which  there  are  marked  vasomotor 
symptoms,  and  in  which  the  tremor,  speech-delects,  and  the  pupillary 
aboormalities  become  temporarily  increased.  In  some  few  cases  of 
general  paresis  in  which  the  course  of  the  disease  is  without  ex acerba* 
tioDS  and  is  persistent,  the  dementia  is  usually  more  marked  ;  but  the 
symptoms  we  may  lose  for  diagnostic  purposes  are  more  than  atoned 
for  by  the  presence  of  this  latter.  When  general  paresis  has  advanced 
to  the  stage  of  delusions,  they  are  always  stupid  and  illogical,  so- 
called  unsystematized  delusions,  and  in  some  non-typical  cases  these 
are  present  from  tht,  outset. 

Ii  a  case  of  nephritis  be  accompanied  by  oedema,  either  general  or 
limited  to  the  eyelids  and  ankles,  the  diagnosis  can  usually  be  made 
without  difficulty;  but  in  certain  c^ses  of  chronic  nephritis,  especially 
of  the  cirrhotic  form,  reix^ated  and  careful  chemical  and  microscop- 
ical examinations  of  the  urine  should  be  made. 

Certain  non-iusjme  delusional  conditions,  such  as  the  morbid  fears 
of  places  and  individtuils,  or  the  semi-insanity  which  is  known  as 
insanity  of  doubt,  have  been  classified  by  certain  authors  uuder  the 
heading  of  neurasthenia,  and  this  is  where  Beard  catalogue*!  them  ; 
but  if  we  are  to  accept  the  ordinary  symptoms  of  neurasthenia  as  the 
type  of  the  disease  as  I  have  already  given  them,  these  semi-insanities 
belong  rather  to  the  group  of  mental  disease  than  that  of  neuras- 
thenia, and  I  have  put  them  under  the  head  of  functional  insanities. 

In  brain-tumor  the  headache  is  often  violent  and  persistent,  or  is 
at  all  events  something  more  than  a  mere  sense  of  fulness.  Neuro- 
retioitis  may  be  present,  while  I  have  never  seen  it  in  lithmmia, 
although  Da  Costa  claims  that  he  has ;  but  I  think  he  has  mistaken 
some  organic  form  of  cerebral  disease  for  it.  Vertigo  is  seldom  so 
marked,  and  seldom  occurs  in  such  paroxysms ;  altliough  in  certain 
caaee  affecting  the  cerebellum  or  its  jkkI uncles  it  may   be  equally 
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pronounced,  but  it  is  then  that  of  a  marked  backward,  or  forward,  or 
rotary  character.  When  vomiting  is  present  it  is  of  the  sudden,  ex- 
plosive, seemingly  causeless  cerebral  type ;  and  in  most  cases  there 
will  be  some  evidence  of  structural  lesions  of  the  intracranial  con- 
tents, such  as  paralysis  of  motion  or  sensation,  aphasia,  hemianopsia, 
word-deafness,  or  mental  alterations. 

Many  cases  of  simple  melancholia  are  unaccompanied  by  illusioos, 
hallucinations,  or  delusions,  and  simply  manifest,  especially  in  the 
early  stage,  the  melancholic  tendencies — which  are  usually  distin- 
guished from  hypochondria  with  ease,  because  in  the  latter  the 
Satient  is  querulous,  seeking  new  remedies  and  new  physicians,  the 
isease  lasting  usually  many  years ;  whereas  melancholia  comes  on 
in  a  few  weeks,  the  simpler  forms  have  an  average  duration  of  about 
a  year  (unless  treated  properly,  when  they  are  usually  much  shorter), 
and  the  patient  is  utterly  indifferent  about  himself  The  melancholiac 
has,  moreover,  a  peculiar /aciV«,  which  I  have  described  in  the  section 
upon  ^' Melancholia,"  of  mixed  suspicion  and  suffering,  to  which  may 
be  added,  as  the  result  of  the  impaired  cerebral  reflex,  an  expression 
of  bewilderment,  which  latter  mental  condition,  if  not  evident  at 
first  sight,  may  be  elicited  by  careful  questioning,  as  the  patient  will 
state  himself  that  he  has  l)een  sometimes  confused  in  his  thought,  or 
is  unable  to  grasp  quickly  the  meaning  of  remarks  addressed  to  him, 
or  to  respond  to  them  readily.  Besides  this,  there  is  in  melancholia 
the  post-cervical  ache,  the  obstinate  insomnia,  and  the  inherent  ten- 
dency to  suicidal  impulses.  I  have  never  seen  delusions,  illusions, 
hallucinations,  dull  cerebral  reflex,  post-cervical  ache,  or  obstinate 
insomnia  in  a  case  of  neurasthenia. 

In  some  forms  of  insanity  running  a  very  mild  and  chronic  course 
it  is  possible  to  confound  the  symptoms  with  those  of  neurasthenia, 
especially  when  the  hallucinations  or  delusions  are  concealed,  and  I 
am  always  very  suspicious  of  any  patient  coming  to  my  office  alone 
and  complaining  of  symptoms  of  cerebral  exhaustion.  A  careful 
history  of  the  patient  from  friends  or  relatives  will,  however,  make 
the  diagnosis  clear,  and  thus  avoid  the  mistake  of  diagnosing  a  case 
of  acute  or  chronic  paranoia  or  the  early  stage  of  a  subacute  mania  as 
one  of  neurasthenia. 

The  early  stage  of  locomotor  ataxia  is  sometimes  confounded  with 
neurasthenia.  Physicians  are  not  generally  aware  that  the  early 
symptoms  of  this  disease  are  often  of  a  purely  sensory  nature,  and 
that  the  ataxia  may  belong  to  the  later  stage.  The  lightning-  and 
stabbing-pains,  severe,  sudden,  seldom  fixed  in  any  one  part  of  the 
body ;  the  i>e(niliar  pupil  described  by  Argyll-Robertson — contracted, 
irresponsive  to  light,  only  feebly  responding  to  movements  of  accom- 
modation ;  the  loss  of  the  knee-jerk ;  the  slight  vesical  troubles ;  the 
ataxia  when  present;  and  the  frequent  atrophy  of  the  optic  nerve: 
these  early  symptoms  of  locomotor  ataxia  may  be  overlooked  unless 
they  are  speeially  asked  and  looked  for. 

It  is  by  no  means  unusual  in  my  experience  to  see  cases  of  pro- 
gressive muscular  atrophy  confounded  with  neurasthenia.  Modern 
observation,  more  particularly  in  the  last  ten  years,  has  done  away 
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with  the  old  doctrine  that  progressive  muscular  atrophies  t'onimenced 
the  thenar  and  hypotheoar  eniinem^t^  (see  secti*m  on  *'  Progressiva 
[uscular  Atrophy'')      As  a  matter  of  fact,  most  of  thoni  liegin  in 
the  muscles  of  the  limbs,  the  shoulder-girdles,  or  the  truuk,  antl  it 
id  itotiietimes  a  very  difficult  matter  to  deteriume  as  to  whether  there 
I  an  actual  atrophy.     Thus,  when  the  ]mtient  coruj>lains  of  a  va^ue 
of  strength  and  vague  aching  pains,  such  as  are  apt  to  occur  in 
Pflie  neuritic  forms  of  muscular  atrophy,  it  may  be  \Qvy  easy  to  over- 
look the  malady  unless  the  patient  were  stripi>etl  and  tlm  different 
luscles  and  their  outlint^s  and  tlie  contours  of  the  different  muscular 
>ups  were  ki-enly  observed. 

In  traumatic  neui-astheuia  the  history  of  the  trauma  will  be  of 
crucial  importance  ;  and  then  tlie  tendency  to  cmotioualism  is  greater 
\y  iar  than  occurs  in  ordinjiry  or  lithmmic  neurasthenia. 

M6ni^re*s  disea^  has  a  prc<lominanL«  of  aural  symptoms  of  great 
variety  (see  section  on  ^' Meniere's  Disease'*),  to  whicli  may  be  added 
a  neurasthenic  condition;  whereas  iu  neurasthenia  the  mosf  pro- 
nounced aural  symptom,  often  absent,  is  a  timutus  aurmrn^  whicli  is 
not  explained  by  any  lesion  of  the  external,  miildle,  ur  internal  ear. 
Treatme:nt,  The  treatment  slixudd  vary  accordingly  ns  the  case 
can  be  classified  under  reflex,  litluemie,  or  simple  neurastlienia. 

In  the  reflex  form  careful  attention  should  l)c  paid  to  tlic  removal 
of  the  reflex  irritant  so  far  as  that  may  be  pos.sible ;  but,  as  I  have 
^LaI ready  stiid,  one  should  not  be  tO)>  hasty  in  reaching  the  eonclusiou 
^■tbai  a  coexisting  minor  trouble  of  a  noo- nervous  organ  is  the  sole 
^B|nw  of  neurasthenia  I  for  it  has  been  my  experienf.'c  that  the  purely 
^'iiiex  form — that  is,  neurasthenia  entirely  due  U^  a  reflex  irritant — is 
rare,  whilst  the  majority  of  these  rtfflex  eases  are  caused  by  a  reflex 
irritant  aeling  iu  conjunction  with  other  causes;  aud  it  olleu  hap- 
pens that,  on  the  one  hand,  removal  of  some  reflex  irritant  has  a 
^kltght  eifec*t  or  none  upon  the  oeurasthenia,  whilst  in  others  the  neur- 
^Hsthenia  may  be  completely  rennivetlj  although  the  supposed  reflex 
^phritaiit  remains.      Treatment   should    be   a*  1  dressed,  then,   to  any 
^^marked  lesion  of  the  naso  pharynx,  of  the  heart,  of  the  kidneys,  of 
the  stomach,  of  the  male  or  female  gc^nitalia,  of  tlie  eyes,  or  of  the 
ears.     If  tfien   the  neurasthenia  persists,  or  if  the  supposed  reflex 
irritants  are  really  slight  atteetions,  the  neurasthenia  should  itself  be 
treated. 

In  the  so-called  lithienu'c  variety  the  treatment  has  been  for  over 
a  decade  a  source  of  great  perplexity  to  me,  and  it  has  only  l)een  of 
late  years  that  I  have  gradually  settled  down  into  a  routine  which 
has  been  justilied  by  the  large  ])erceutage  of  success  that  it  has 
insured.  First  of  all,  I  divide  my  cases  of  I i thymic  neurasthenia 
into  two  classes:  those  that  arc  sthenic,  and  those  that  are  asthenic. 
Id  the  former  I  begin  by  giving  them  a  drachm  of  Carlsba<l  salt 
in  a  half- tumbler  of  tepid  water  every  morning  lief  ore  breakfast, 
and  I  also  then  give  tliem  a  glass  of  Vichy,  three  or  four  times  a 
day,  about  two  hours  after  meals.  I  pursue  this  treatment  for  three 
or  four  days  and  watch  the  results.  If  the  patient  improves  rapidly^ 
I  then  continue  the  Vichy,  and  also  give  a  laxative  in  such  doses 
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BB  to  cause  at  least  two  easy,  fecttlent  stools  id  the  tweatr^four 
hours.  The  best  laxative  for  this  purpose  is  the  cascara  sagnda, 
which  I  order  to  be  taken  in  sufficient  doses  to  attain  the  eiraci  I 
have  s|K>keij  of,  anel  this  is  osually  done  by  either  the  solid  extract 
in  2-grarn  (hjses,  oue  to  three  times  daily,  or  the  fluid  extract  in 
drachm  doses  the  same  number  of  times.  My  rule  is  to  have  the 
patient  determine  whether  one  or  three  doses  a  day  are  tieeeaaaiy^ 
so  that  he  may  commence  by  taking  the  first  dose  at  bedttme, 
and,  if  that  does  not  give  the  desired  movement,  take  the  second 
one  between  breakfast  and  the  mid-day  meal,  the  next  between  the 
mid-<iay  and  the  evening  meal,  and  whatever  dtjse  they  find  neoes- 
sary  they  are  directed  to  continue  using.  Occasionally  calomel ,  3  to 
5  grains  at  bedtime  with  10  to  15  grains  of  bit^rbouate  of  soda^  will 
assist  materially ;  but  I  never  use  calomel  continuously,  because,  for 
some  reason  that  I  have  never  understood,  it  is  apt  to  increase  the 
vertigo,  the  nervoui^ness,  and  sometimes  even  to  weaken  the  patient, 
this  latter  result  being  often  observai  with  small  doses.  If  this 
treatment  does  not  have  a  happy  effect,  I  then  discontinue  the  alkali 
altogcthefj  and  use  oitro-muriatic  acid,  20  drops  three  times  a  day  lu 
a  wineglass  of  water  just  after  meals,  taking  care  at  the  same  time 
to  continue  the  laxative.  Sometimes  the  acid  will  do  best,  some- 
times the  alkali,  altltough  it  is  generally  the  latter,  and  I  know  of 
no  means  of  determining  l»eforehand  which  will  be  bc*8t.  If 
neither  the  acid  nor  tlte  alkali,  with  the  laxative,  cause  improvement, 
or  if  they  crnim  only  a  partial  irM|>rovement,  I  then  begin  to  probe 
the  intestinal  tract,  as  it  were,  and  this  I  do  by  the  use  of  the  diges- 
tive substances  or  the  intestinal  antiseptics^  such  as  salol  and  uaph- 
thalin.  Salol  should  be  given  in  the  form  of  compressed  tablets, 
tablet  triturates,  or  capsules,  in  doses  of  gr.  ijss,  three  times  daily, 
although  occasionally  gr,  v-  may  Ijo  needed  at  the  same  intervals*  If 
the  patient  has  ditliculty  in  the  digestion  of  nitrogenous  substance, 
evidence!  by  flatulence  or  discomfort  immediately  after  meals,  I  use 
pepsin  ;  or  pancreatfn  if  the  symptoms  of  indigestion  appear  an  hour 
or  two  after  meals;  or  salol  or  pancreatin  if  the  stools  are  lumpy, 
or  irregular,  or  sometimes  hard  and  sometimes  loose,  or  if  there  is  great 
tiatulenee.  If  I  cim  obtain  no  evidence  from  tlie  jmtient's  statements 
or  symptoms  as  to  wlietlier  the  stomach  or  small  or  large  intestine  is 
at!e<ied,  I  am  not  by  any  means  debarred  from  the  use  of  these  sub- 
stances, for  experienc?e  has  shown  me  in  many  cases  that  there  may  be 
functional  conditions  of  these  various  portions  of  the  intestinal  tract 
that  are  rcHex  irritants,  although  they  may  produce  no  localised  symp- 
toms, so  that  in  such  cases  I  systematically  use  tirst  pepsin  ;  then,  if 
that  does  not  etfectany  relief,  paucreatiu  ;  and  then,  if  that  in  its  turn 
brings  no  amelioration  of  the  symptoms,  salol  or  naphthalin.  The 
pepsin  should  always  be  of  an  indubitable  make,  and  should  never  be 
given  with  alcohol,  except  possibly  in  the  form  of  some  light  wine,  and 
in  many  Ciises  it  caunot  be  given  with  an  acid,  contrary  to  what  is  often 
advi.siHl  by  therapeutists.  If  pancreatin  is  usetl,  it  should  also  be  of 
an  indubitable  make,  because  with  both  |)epsin  and  pancreatin  I 
have  found,  as  has  been  shown  again  and  again  by  experiments,  that 
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ttOLny  of  the  prepurations  on  the  market  are  absolutely  inert*     If 
neither  the  pep^sin  nor  the  paucreatiu  have  brought  any  reltef,  I 
then  use  salol  in  2 J  to  5-grain  doses  in  ciip^ule,  tablet  triturate,  or 
compressed  tablet,  three  times  a  day  for  a  few  days*     If  this  also 
"  proves  useleaSj  I  use  uaphthalin,  which  I  administer  in  a  carefully 
oade  suppository  of  cot*oa-butter  with  about  three  drops  of  castor  oil, 
having  the  patient  insert  one  of  these  morning  and  evening,  great 
care  being  taken  that  the  cocoa-butter  U  fresh  and  soft,  so  that  it  will 
melt  readily  at  the  temjKsrature  of  the  rectum.     By  the  use  of  the 
alkali  or  acid  with  laxatives^  or  by  the  use  of  one  or  more  of  these 
digestives,  I  succeed  in  the  majority  of  the  sthenic  cases.     In  these 
itients  I  also  regulate  the  diet,  and  in  this  J  am  guided  by  the 
ntient's  statementB  as  to  whether  titey  can  best  digest  the  meats  or 
fie  farinaceous  eubstances  and  the  vegetables,  so  that  if  I  find  any 
MifHculty  in  the  digestion  of  any  one  of  these  three  classes,  I  restrict 
the  amount  of  the  offending  articles,  or  prohibit  them  entirely  for  a 
short  time*     It  is  a  curious  fact,  though,  that  most  cases  of  lithscmia 
any  form  ivill  not  bear  the  reduction  in  diet  well  except  for  a 
aort  time,  and  in  none  of  the  forms  have  I  ever  seen  any  difficulty 
jf  digestion  of  fatty  substances  of  food,  and  in  many  cases  not  even 
of  fatty  medicines,  such  as  cod4iver  oil.     In  addition  to  these  me- 
dicinal and  dietetic  measures  I  regulate  the  exercise,  hut  very  cau- 
tiously at  first.     In  some  I  have  the  patient  take  a  walk  regularly 
ont.^  or  twice  a  day  within  bounds  far  short  of  any  fatigue,  or  I  may 
have  him  ride  on  horseback,  or  I  may  send  him  to  the  gymnasium 
to  have  gentle  gymnastic  exercise  under  the  care  of  some  medical 
superintendent,  or,  if  he  is  not  accustomi^l  tu  walking  or  riding  iar 
enough  to  l>e  a  long  time  in  the  open  air,  I  have  him  take  a  drive 
for  an  hour  or  more  every  day  ;  or,  if  this  last  is  not  within  his 
means,  I  have  him  wrap  himself  up  as  if  for  a  drive,  shut  the  doors 
of  his  room,  open  the  windows  top  and  bottom,  and  sit  quietly  in  a 
chair  for  an  Imur  or  more.     Indeed,  I  may  say  that  in  all  these  cases 
of  neurasthenia  I   believe  that  tresh  air  is  relatively  of  much  more 

1:)ltatice  than  exercise,  aud  exercin-e  is  always  a  faihire  if  it  l>e 
owed  by  fatigue.     In  the  astlienic  ciises  of  lithiemic  neurasthenia, 
however,  my  treatment  is  very  different.     In  them  I  use  the  acid  or 

I  the  alkali  sparingly  for  a  short  time  and  with  caution  ;  I  am  very 
ttoreful  not  to  weaken  the  jmtient  in  the  slightest  degree  by  a  laxa- 
bve,  and  I  seldom  use  the  pepsin,  paucreatiu,  salol,  or  na[>hthal!n — 
■or  in  these  cases,  plus  the  pecuHar  symptoms  which  have  l>een  called 
ttthsemic,  and  ov^ershadowing  them,  are  the  signs  of  true  neura.^thenia, 
^nd  the  treatment  should  always  be  that  of  true  or  simple  neuras- 
thenia. 

In  this  latter  form  the  restriction  of  the  expenditure  of  energy,  or, 
in  less  scientific  terms,  rest^  h  the  keynote  of  my  treatment,  and  with 
lis  I  conjoin  a  superabundance  of  nourishing  food.     I  restrict  the 
cpenditure  of  energy  according  to  my  judgment  of  the  neetis  of  the 
This  seems  like  a  very  simple  statement,  but  the  applicuition 
if  it  is  often  a  very  difficult  matter,  calling  for  much  exi)erience  and 
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am  in  doubt  as  to  the  amount  of  rest  that  should  be  ordered,  I  err 
on  the  safe  side,  and  prefer  to  give  the  patient  too  much  rest  rather 
than  too  little^  inasmuch  as  hundreds  of  cases  have  reluctantly  forced 
upon  me  the  conclusion^  against  all  the  prejudices  of  my  earlier  medi- 
cal training,  that  too  much  rest  can  never  do  harm,  while  too  little  is 
frequently  the  cause  of  failure.     I  cannot  emphasize  this  point  too 
strongly  to  express  my  fixed  convictions.     If  the  patient  is  utterly 
worn  out,  nerveless,  incapable  of  any  usual  exertion,  I  put  him  or 
her  into  bed,  if  I  can.     I  say,  if  I  can,  because  there  is  a  great  differ- 
ence in  this  respect  between  the  two  sexes,  for  it  may  be  said  in  gen- 
eral terms  that  it  is  only  too  easy  to  get  a  woman  into  bed,  and  only 
too  hard  to  get  her  out,  whilst  it  is  only  too  hard  to  get  a  man  into 
bed,  and  only  too  hard  to  keep  him  there  ;  so  that  it  is  often  useless 
to  make  the  attempt  with  a  man,  whilst  this  may  even  be  the  case 
with  some  women.     If  I  can  keep  a  patient  in  bed  for  a  few  days  or 
a  week,  I  then  allow  him  or  her  to  get  up  at  noonday,  and  stay  up 
until  an  early  hour  in  the  evening,  and,  as  the  case  progresses,  I 
allow  them  gradually  to  sit  up  to  a  later  hour  in  the  evening,  and 
then  gradually  to  rise  at  an  earlier  hour  in  the  morning,  although  in 
all  these  cases  I  endeavor  to  keep  them  in  bed  at  least  until  noonday 
for  a  period  of  ten  or  twelve  weeks,  and,  in  some  extreme  cases,  even 
longer.     Many  active  business  men  in  the  full  flood-tide  of  their 
career  cannot  go  to  bed,  however,  and  this  is  sometimes  true  of 
women.     In  such  a  case  I  carefully  inquire  into  the  neoessities  of 
the  patient's  life  and  his  habits,  and  exert  my  ingenuity  to  cut  off 
as  much  expenditure  of  energy  as  is  possible.     There  are  a  hundred 
ways  of  doing  this  in  almost  everyone's  life.     A  man,  for  example, 
may  be  able  to  cut  off  just  so  much  expenditure  of  energy  by  riding 
to  his  place  of  business  and  from  it,  going  to  bed  immoiiately  after 
his  evening  meal,  and  rising  late  the  next  morning  ;  coming  home 
for  an  hour  or  so  before  his  dinner,  if  that  be  in  the  evening,  and 
lying  down  on  a  louuge ;  and  staying  in  bed  from  Saturday  evening 
until  Monday  morning,  and  on  holidays.     It  will  be  seen  that  in  all 
this  I  have  taken  no  account  of  exercise.     This  is  another  conclusion 
to  which  I  have  been  forced  reluctantly  by  years  of  experience,  in 
the  teeth  of  my  earlier  medical  training.     I   have  seen  again  and 
again  that  exercise  is  not  only  not  needful  in  these  cases  of  simple 
neurasthenia,  or  in  the  asthenic  forms  of  lithsemic  neurasthenia,  but 
that  it  is  positively  harmful,  for  the  brisk  walk  or  drive  which  may 
exhilarate  the  robust  individual  will  depress  the  neurasthenic  and 
increase  his  nervous  symptoms.     Massage  is  a  method  of  treatment 
that  has  come  into  vogue  of  late  years,  with  more  credit  than  it 
deserves  in  this  form  of  disease,  I  think.     I  have  also  almost  entirely 
discontinued  its  use  in  neurasthenia  for  two  reasons  :  first,  because  in 
the  lith^emic  patient  it  increases  the  nervousness  and  vertigo,  and  in 
the  cases  of  simple  neurasthenia  it  depresses  whilst  it  is  not  at  all 
necessary.     In  all  these  cases,  however,  as  I  have  stated,  I  am  a  great 
stickler  for  fresh  air  without  fatigue,  and  this  I  obtain  in  the  extreme 
cases  by  having  the  room  in  which  the  patient  lies  flooded  with  air 
without  a  draught  whilst  he  is  warmly  covered ;  or,  in  the  cases 
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which  can  stand  the  fatigue  of  it,  bv  a  drive  in  the  open  air,  bat  this 
shouUi  never  exceed  an  hour  or  an  liuur  and  a  half,  Uuless  the  t^ase 
of  oeiirasthenta  be  extreme,  these  measures  of  rest  will  usually  in- 
crense  the  appetite  and  the  digestive  powers  so  that  excellent  quanti- 
ties of  food  will  be  taken  without  sj>ecial  direction  from  the  physi- 
ctao.  If  this  does  not  c<jme  aboutj  liowever,  I  systematically  feed  tltc 
patient.  First,  I  take  cure  that  he  lias  three  good  meals  a  day  of 
well-cooked  food  in  great  variety,  not  permitting  hitn  to  limit  him- 
self to  any  few  special  articles.  Good  ro<»king  is  of  quite  as  much 
im]>ortance  for  these  people  as  is  good  food,  although  it  is  not  neces- 
sary to  have  all  the  arts  of  a  chef  or  a  cordon  Meii^  but  simply  that 
the  foo^i  shall  be  properly  prejiarc^  and  pruperly  served,  I  have 
again  and  again  seen  a  |)atieut  whose  nutrition  had  been  a  source  of 
anxiety  gradually  take  large  quantities  of  Ibod  that  were  pre|)ared  in 
the  proper  manner.  At\er  be  has  been  taking  the  three  meals  for 
four  or  five  days,  I  then  order  a  glass  of  milk  every  three  or  four 
hours^  and  this  quantity  I  rapidly  iocrease,  m  that  in  the  course  of 
a  week  he  shall  be  taking  a  quart  of  milk  in  the  twenty-four  hours. 
At  the  end  of  a  week  or  ten  days,  to  the  milk  and  the  thre<?  meals  a 

«y  I  add  the  equivalent  of  a  pound  of  beef  in  the  form  of  beef- 
i  or  beef- extract,     Wlien  I  use  the  former^  I  prepare  it  by  the 
'mula  given  below/  or  I  advise  one  of  the  beef-ex tracts»     It  must 
be  borne  in  mind,  however,  that  in   the  majority  of  I'ases   l]ieef-tea 
or   a   beef-extract   can   only    be   given  for  a  short  time,  as  most 
stomachs  revolt  against  its  prolougtxl  use,  and  in  mmt  of  the  cases^ 
B|K>,  which  are  not  extreme  enough  to  nee<l  rest  in  Ijixl,  bcef4ea  can 
Wft  taken  tor  only  a  few  days.     Although  this  is  the  rule,  there  are 
Hcvertheless    many  exct^ptions  to  it,  and  beef- tea  or  a  beef  extract 
wiould  always  be  tried  when  needed.     Finally,  at  alxjut  the  tenth 
day  I  commence  the  use  of  a  malt-extraetj  and  for  this  purpose  I 
prefer  one  of  the  alcoholic  extracts,  of  which  I  give  2  ounces  with 
each  mealj  or  I  use  one  of  the  freshly  prepared  non-alcoholic  extracts. 
The  treatment  of  these  cases  of  simple    neurasthenia,  or    of  the 
^ithentc  forms  of  lithtemic  neurasthenia,  should  Ijc  eontinued  for  at 
Hfeast  twelve  weeks,  and  then  the  patient  should  keep  up  the  dietetics  and 
the  raedieines  for  such  time  longer  as  the  physieiao  may  deem  ueces- 
sary,  but  he  well  only  net^  then  the  occasional  supervision  of  the  lat- 
ter-    The  tonies  which  I  have  found  most  useful  in  the  simple  and 
the  asthenic  forms  and  in. the  lithiemic  variety  are  iron  and  the  sul- 
phate of  stryehnine.     The  iron  should  be  in  the  form  of  the  dialysed 
iron,  a  drachm  to  2  drachms  three  time^  a  day,  or  Dree's  albumi- 
nate of  iron,  a  drachm  to  2  dniehms  three  times  a  day,  or  the  |>ep- 
tonate  of  iron,  in  compressed  tablet,  3  grains  three  times  daily,  or 

■  TEili  fbrmulft  I  owe  to  Dr. Weir  Biltcheirs  book  On  Fat  and  Biood^making,  and  If  It  ierre  my 
nmAi&T  Ld  Mgood  itead  as  it  has  myKif  for  ten  years,  both  will  be  oonlent.  Clu>p  up  one 
poQDd  of  raw  beef,  «.iid  pUuiie  it  in  a  bttttle  with  one  plot  of  water  and  five  tlropa  of  strooff 
oydroehlorlc  acid,  Tbd  mixture  standi  on  toe  all  ni^bt,  and  in  the  mornlne  the  DotUe  la  set 
iQ  a  pan  of  water  at  110°  F..  and  kept  two  hours  at  about  tbU  temricratur^  It  i^  then  thrown 
on  to  a  stoat  doth  and  etrkined  until  the  mam  wMch  remains  Is  nearlv  di-y     The  filtrate  la 

gren  In  three  jiortiona  dally.  If  the  raw  taste  pttive  very  objectionable » the  beef  lo  be  UMd 
aulckly  roasted  on  one  aide,  and  then  the  process  is  completed  in  the  manner  above  d^- 
■crlbed.  Tbe  soup  ibUM  made  ifi  for  the  most  part  raw.  but  has  &lso  tbo  flavor  of  cooked  i 
It  abooid  be  Maaoued  to  suit  the  palate  ot  the  iJAtieut. 
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ferratin,  gr.  iv.-viij.,  three  times  daily.  The  dialysed  and  albuminate 
of  irou  should  be  administered  in  a  cup  of  water  immediately  after 
meals.  The  sulphate  of  strychuiue  I  use  in  the  cases  which  I  am 
permitting  to  get  up  out  of  the  bed,  or  in  very  asthenic  ones  in  which 
the  rest  can  ouly  be  kept  up  for  a  limited  time  that  is  really  insuffi- 
cient, using  it  in  these  cases  as  an  invaluable  cerebro- spinal  and 
cardiac  stimulant.  The  dose  should  be  3^  to  ^  grain  three  times  a 
day,  generally  the  latter.  Occasionally  cmchona  bark  may  be  em- 
ployed, preferably  in  the  form  of  the  officinal  elixir  in  half-ounce  to 
ounce  doses  three  times  a  day,  but  usually  cinchona  does  not  agree 
with  these  cases.  Sulphate  of  quinine  usually  acts  as  an  irritant  to 
the  nervous  system.  Electricity  is  a  very  valuable  adjuvant  in  the 
treatment  of  lithsemic  neurasthenia  in  both  its  forms,  and  of  the  simple 
neurasthenia — either  by  the  faradic  or  galvanic  currents.  The  former 
may  be  employed  by  a  modified  faradization,  obtained  by  having  the 

Eatient  place  the  bare  feet  upon  a  large  electrode,  and  putting  both 
ands  upon  another  large  electrode,  turning  on  a  current  just  gentle 
enough  to  be  appreciated  by  the  patient,  and  continuing  to  increase 
the  amount  gently  as  the  patient  becomes  less  perceptible  of  its  effect. 
Where  a  patient  is  confined  to  the  bed,  a  nurse  or  attendant  may 
gently  pass  two  small  electrodes  (Fig.  71,  or  the  roller  electrode,  Fig. 
80)  about  three  inches  apart,  with  a  gentle  current,  all  over  the 
body,  taking  fifteen  to  thirty  minutes  for  the  sitting.  This  is  quite 
as  efiective  as  stripping  the  patient,  putting  him  or  ner  on  a  lounge, 
and  going  through  all  the  cumbrous  procedure  of  general  faradi- 
zation that  is  generally  recommended  in  the  text-books,  besides 
which  it  is  a  saving  of  time  of  no  mean  importance  to  a  general 
practitioner  who  may  have  to  treat  the  patient  in  his  office,  or  who 
may  not  be  able  to  obtain  a  proper  attendant  to  give  electricity  to 
him  at  his  house.  Galvanism  should  be  of  the  spinal  cord  and  of 
the  brain.  In  the  former  case,  one  large  electrode  (Fig.  68)  should 
be  placed  at  the  nape  of  the  neck,  the  other  (same.  Fig.  68)  on  the 
dorsal  spine,  and  a  current  of  3  to  5  mi  11  iampdres  should  be  carefully 
measured  off  by  means  of  the  rheostat,  and  amtinued  for  from  three 
to  five  minutes.  Cerebral  galvanization  should  be  by  means  of  an 
electrode  (Fig.  67)  at  the  na[)e  of  the  neck,  another  one  on  the  brow 
(Fijj:.  G9),  and  a  very  moderate  current  of  1  or  2  milliamp6res,  rarely 
3  milliamp^res,  should  be  very  gradually  turned  on  and  passed  at 
the  first  sittings  fi)r  two  minutes,  then  for  from  three  to  five,  taking 
the  most  extreme  care  not  to  move  the  electrodes  or  to  jar  the  patient, 
and  then  the  current  should  be  as  carefully  turned  off.  Useful,  how- 
ever, as  farad  ism  and  galvanism  are,  there  are  niany  cases  which 
can  1)(^  coiiducted  to  a  successful  issue  without  them.  The  static  cur- 
rent 1  have  never  found  of  much  use  except  as  a  light  and  pleasant 
stimulant  in  the  stage  of  convalescence,  and  then  the  electric  air  is 
the  most  beneficial. 

It  will  l)e  seen  by  all  this  that  I  am  no  believer  in  the  heroic 
meth(Kls  of  troatm(»nt  which  have  l)een  so  generally  advocated  in 
neurasthenia.  If  I  am  asked  why  I  should  l)e  so  dogmatic  about 
the  matter,  my  answer  would  be  simply  that  my  dogmatism  has  been 
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ipou  me  by  a  long  series  of  miBtakes  iii  my  earlier  days^  and 
bave  reached  my  present  conclusion  I  %velc<^mc  cases  of  ociir- 
^aetheoia^  whereas  I  formerly  dread wl  tliem.  Cutting  down  the  diet, 
|ioIent  exercise,  beroie  do^^s  of  purgative^?,  especially  ejilomel,  re- 
rictioti  of  food  to  one  partieular  article  or  articles,  travel,  diver- 
[)n  of  iuterest — have  again  and  again  failed  at  ray  hands.  I  do 
at  mean,  however,  to  say  tliat  the  patient  should  Ijc  perinanently 
Btricted  from  ht*althfol  outdoor  exercise.  On  the  contrary,  %v'hen 
bealtb  is  again  estal>lished,  I  always  advfse  that  exercise  should  be 
sv3tematically  begun j  taking  care  not  to  have  any  fatigue  attend  it. 
Oljservation  has  convincetl  me  that  even,  tliis  advice  must  be  cau- 
tiously given,  as  in  these  eases  it  is  oflen  years  before  full  exercise 
can   be  taken  with   impunity.      Even    in    cases  which    have  l>een 

t>ught  to  tills  siid-essfnl  point,  and  much  more  so  in  the  ones  which 
ve  not  been  fairly  restorcnl,  tliere  are  certain  seasons  of  the  year  in 
which  the  patient  should  be  very  careful  to  avoid  any  fatigue,  and 
these  are  usually  the  spring  niontlis  in  the  variable  climate  of  our 
northern  and  middle  States,  and  the  summer.  At  these  times  the 
patient,  who  has  thought  tliat  liealth  had  been  restored,  will  lie  often 
completely  discouragtxl  by  a  retiiru  of  the  old  symptoms,  especially 
in  the  lithsemio  variety.  The  !»est  means  of  removing  these  will  be 
as  much  restriction  of  energy  for  a  few  days  as  is  in  any  ^vay  pos- 
sible, with  perhaps  an  easy  laxative  and  the  use  of  an  acid  or  alkali 
in  the  lithfemic  forms.  In  these  slight  relapses,  due  to  the  weather, 
it  may  often  be  advantageous  also  to  restrict  the  food  for  a  day  or 

Eo,  either  by  cutting  otf  meat  or  by  reducing  the  quantity  of  all  the 
id  taken  ;  but  this  restriction  should  be  only  temporary,  as  continu- 
ance of  it  may  bring  about,  in  its  turn,  a  return  of  the  old  symptoms, 

B  The  term  "occupation-neurosis"  has  been  suggesterl  by  Gowers  to 
Besigoate  certain  curious  muscular  spasms  of  inco-ordi nation  excited 
By  excessive  use  of  certain  groups  of  muscles  iu  certain  occupations. 
The  German  terra  is  Besekiiftigungs-Neurosen,    Hamraond  has  a>ined 
the  [phrase,  anapeiralic,  from  duajmodm,  to  do  or  attempt  agJiin  ;  but 
I   think   that   Gowen^'  term  is  a  simpler  one.     These  occupation- 
neuroses  consist  of  writers-  cramp,  or  scriveners*  P^lsy ;  pianoforte- 
players'  cramp;  violiu^players'  cram|) ;  seamstresses' cmmp;   teleg- 
raphers' cramp  ;  and  smiths'  cramp.     The  names  indicate  sufficiently 
jytmt  they  are*     In  all  these  the  main  symptom  is  muscular  spasm, 
■though  in  certain  cases  tliere  may  be  neuralgic  symptoms  and  foci, 
T'hey  are  mainly  diseases  of  the  active  period  of  adult  life.     A  neu- 
rotic predisposition  raay  be  traced  in  some  of  them.   The  pi-edisposing 
causes  are   sometimes  overwork  and    ikrvoiis  depres-sion,  but  the 
exciting  cause  is  almost  invariably  actual  or  I'elative  ovei-strain  of 
be  affecteiJ  extremity.     In  some  cases  the  exciting  cause  may  also  be 
T  local  disease  or  injury. 

The  symptoms  vary  according  to  the  muscles  affected.    In  writers' 
cramp  the  muscles  of  the  hand  or  the  forearm  are  usually  affected, 
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although  the  whole  upper  extremity  may  suffer.     Acoording  to  some 
authors^  this  writers'  cramp  depends  largely  upon  the  way  in  which 
the  pen  is  held^  there  being  a  greater  predisposition  to  it  in  thoee 
who  write  crabbedly  and  with  the  smtdl  muscles,  using  the  little 
finger  or  the  wrist  as  a  support.     I  have,  however,  not  been  able  to 
find  that  this  distinction  is  of  much  etiological  importance.    The 
patient  finds  that  his  hand   becomes  spastic  and  tremulous  after 
writing  for  a  time,  so  that  he  is  unable  to  co-ordinate  in  the  usual 
free  way.     This  may  vary,  of  course,  in  degree.      The  following 
specimens  of  handwriting  will  show  the  difference  between  the  first 
writing  and  that  which  is  done  when  the  tired  feeling  come  on.    In 
other  cases  the  patient  may  be  absolutely  unable  to  write.     The  pen 
cannot  be  properly  held  or  guided,  slipping  away  with  involuntary, 
rigid,  tremulous  movements  that  are  very  characteristic.     If  the 
patient  is  stripped  and  the  whole  upper  extremity  is  examined,  it  will 
DC  found  that  this  is  generally  weak,  and  that  when  the  physidan's 
hand  is  grasped  with  the  utmost  strength  of  which  the  patient  is 

Fig.  162. 


.^-^^^^.^^^  '^^ 


Specimen  ol  writing  in  writers'  cramp  when  the  hand  wa«  not  tired. 

capable  there  is  a  singular  consentaneous  movement  of  the  muscles 
of  the  upper  arm  and  shoulder  that  is  relatively  far  too  marked  for 
the  amount  of  strength  that  is  manifested  in  the  hand-grasp.  If 
the  sound  arm  is  observed  by  grasping  the  hand  in  a  similar  manner, 
the  ditFerence  between  the  muscles  of  the  affected  and  the  unaffected 
extremity  can  be  clearly  seen.  The  muscular  spasm  and  sensory 
symptoms  may  extend  to  the  muscles  of  the  neck,  and  even  to  the 
other  extremity.  In  some  cases  other  co-ordinate  acts  than  those  of 
writing  can  be  done  perfectly  well ;  but  in  most  there  is  some  slight 
awkwardness  about  any  acts  of  the  hand  requiring  continued  co- 
ordination. In  pianoforte-players*  cramp  one  finger  or  a  thumb 
may  fail  to  act  in  co-ordination  with  the  rest  of  the  fingers,  so  that 
it  may  remain  extended  or  not  move  in  harmony.  In  violin-players' 
cramp  the  same  affection  may  be  met  with  in  the  finger  of  either 
hand,  that  which  moves  the  strings  or  bows,  and  sometimes  in  both. 
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In  seamstresses'  cramp  it  is  the  thimble-finger  of  the  right  hand  that 
is  most  often  affectea.  In  telegraphers'  cramp  it  is  the  one  finger 
accustomed  to  tapping  the  instrument  that  is  most  affected,  and  if 
another  finger  is  substituted  for  this,  it  may  also  become  implicated. 
In  the  cramp  of  blacksmiths  or  metal-workers  various  muscles  may 
be  affected,  according  to  those  most  used.  The  treatment  of  any 
disease  should  be  based  to  some  extent,  at  least,  upon  our  knowledge 
of  the  patholc^y ;  and,  as  I  have  already  said,  we  have  no  knowledge 
of  the  modus  operandi  of  the  different  forms  of  muscular  cramp  and 
inco-ordination  constituting  occupation-neuroses,  except  that  they 
are  caused  in  certain  individuals  by  actual  or  relative  overuse  of  the 
affected  muscles.  In  writers'  cramp  Gowers  states  that  the  majority 
of  cases  occur  in  those  who  use  the  fingers  alone  in  writing,  and  who 
do  not  consentaneously  use  the  forearm  and  the  upper  arm,  and  he 
therefore  recommends  that  eveiy  patient  afflicted  with  this  malady 


Fig.  168. 


Specimen  when  the  band  was  tired. 

should  lay  the  arm  and  forearm  upon  the  table  and  write  with  the 
wrist-  and  forearm-muscles  mainly,  usine  the  fingers  only  as  neces- 
sary guides.  My  experience,  however,  has  not  confirmed  Gowers' 
observations,  for  I  have  not  l)een  able  to  ascertain  that  the  malady 
is  prone  to  occur  in  those  who  use  the  finger-muscles  in  writing, 
nor  have  I  found  that  using  the  arm  and  forearm,  as  well  as  the 
wrist  and  fingers,  will  be  of  more  than  temporary  use  in  those  who 
already  have  the  disease.  Indeed,  I  have  never  been  able  to  cure 
a  case,  although  a  number  have  been  reported  as  cured  by  other 
observers.  I  have  in  several  cases  made  persistent  use  of  galvanism, 
faradism,  and  the  bromides,  but  have  never  observed  more  than  tem- 
porary benefit.  A  teacher  of  caligraphy,  named  Wolfe,  is  said  to 
nave  cured  a  number  of  cases,  and  to  have  given  great  relief  to 
several  others.  He  entirely  failed  in  two  cases  of  my  own.  His 
method  consisted  of  massage  and  gymnastic  exercises  of  the  finer 
muscles  affected.  In  two  cases  I  have  seen  great  relief  obtained 
by  entire  disuse  of  the  affected  muscles  so  far  as  writing  was 
concerned,  but  in  a  number  of  other  cases  abstention  for  several 
years  has  proved  valueless.      I  do  not   believe,  therefore,  that  a 
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patient  afflicted  with  writers'  cramp  can  be  treated  sucoessMy. 
This,  of  course,  will  often  prove  a  great  hardship  to  those  who  are 
dependent  for  their  living  upon  the  use  of  the  pen,  and  in  a  great 
many  instances  the  patient  can  do  his  writing  quite  as  well  with  a 
typewriter  or  by  means  of  a  phonograph,  or  can  learn  to  write 
with  the  lefl  hand,  although  this  may  also  in  course  of  time  become 
similarly  affected.  The  sensory  symptoms  which  are  sometimes 
observed  in  writers'  cramp  can  generally  be  greatly  improved  by 
the  use  of  galvanism,  one  electrode  (Fig.  68)  being  applied  to  the 
cervical  spine,  and  another  roller  electrode  (Fig.  80)  being  gently 
passed  over  both  surfaces  of  the  hand  and  forearm  with  a  current  of 
6  to  10  milliamp^res,  in  sittings  of  five  to  fifteen  minutes  every 
second  day  for  a  period  of  six  to  eight  weeks.  Bemheim  claims  to 
have  cured  several  cases  by  means  of  hypnotism,  and  suggests  that 
this  is  the  modus  operandi  of  the  cures  that  have  been  effected  by 
Wolfe.  I  have  had  no  experience  with  hypnotism  in  treating  these 
affections,  but  I  have  seen  one  apprehensive  girl  cured  of  a  piano- 
player's  cramp  by  placebos. 


CHAPTER    X. 

NERVOUS  DISEASES  OF  PROBABLY  MICROBIC  ORIGIN. 

TETANUS. 

Definition.  Persistent  tonic  spasm  with  violent  exacerbations 
of  the  muscles  of  the  jaw  and  trunk,  and  secondarily  those  of  the 
limbs. 

Etiology.     The  etiological  factors  of  tetanus  are — 
Sex; 
Age; 
Race; 
Locality ; 
Injuries ; 

Dampness  and  cold  or  extremes  of  temperature ; 
The  puerperal  condition. 

It  occurs  much  more  frequently  in  males  than  in  females,  the  pro- 
portion of  the  former  being  about  six  to  one  of  the  latter  in  the  trau- 
matic cases,  somewhat  less  in  the  idiopathic. 

Most  cases  occur  from  ten  to  forty  years  of  age,  and  it  is  seldom 
seen  under  five,  although  it  is  occasionally  met  with  in  old  age. 
Tetanus  of  the  newborn  is  very  common  in  some  tropical  coun- 
tries, especially  among  the  colored  races,  but  it  is  rare  in  temperate 
climates. 

The  negro  and  the  East  and  West  Indian  races  are  more  prone  to 
the  disease  than  the  Anglo-Saxon  or  the  Latin  peoples,  even  where 
both  are  exposed  to  the  same  climate. 

Traumatism  plays  a  considerable  part  in  the  causation  of  tetanus, 
and  it  is  said  to  be  most  common  after  punctured,  contused,  and 
lacerated  wounds  and  extensive  burns,  whilst  it  is  uncommon  aft^er 
incised  wounds  or  surgical  operations.  Upon  the  southern  shore  of 
Long  Island,  to  which  allusion  is  made  in  the  following  section  of 
this  chapter,  it  is  supposed  to  be  very  common  after  gunshot-wounds 
or  mere  pricks,  and  especially  after  lacerations  inflicted  by  oyster- 
shells.  The  interval  between  the  injury  and  the  first  symptoms  of 
tetanus  is  usually  from  four  to  sixteen  days,  but  it  may  set  in  earlier 
or  later — in  one  case  a  negro  cutting  his  hand  with  a  piece  of  porce- 
lain being  dead  in  fifteen  minutes;  on  the  other  hand,  it  may  not 
commence  till  the  fourth  or  fifth  week  afterward.  Injuries  to  small 
nerves  are  supposed  to  give  rise  to  it  more  frequently  than  injuries 
to  nerve-trunks,  and  it  is  said  that  it  has  sometimes  followed  such 
traumatisms  as  flogging  and  falls. 

Beard  called  attention  in  1877  to  the  frequency  of  tetanus  upon 
Long  Island,  which,  as  most  Americans  know,  is  an  island  about  120 
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miles  long,  runDing  southeastwardlj  along  the  shore  of  the  Atlantic 
Ocean,  and  forming  by  its  western  end  a  part  of  New  York  harbor. 
He  illustrates  this  frequency  by  showing  that  whilst  in  New  York 
City  tetanus  occurred  once  in  about  30,000  wounds  of  all  sorts,  it 
occurred  in  this  district  of  Long  Island  once  in  about  every  200 
wounds,  or  above  150  times  as  frequently.  The  inhabitants  were 
prone  to  attribute  it  to  the  use  of  fish  as  manure.  Of  late  years, 
however,  indeed  for  some  time  before  Beard's  paper,  it  would  seem 
to  have  been  dying  out.  Beard  also  states  that  tetanus  is  more  fre- 
quent in  Bombay,  India,  than  in  any  other  part  of  the  world,  inas- 
much as  in  the  Jejeebhoy  Hospital  during  seven  years,  from  1845 
to  1851,  there  were  195  cases  of  tetanus  admitted,  and  70  or  80 
more  were  attacked  after  admission,  making  260  cases  in  all,  this 
being  probably,  as  the  reporting  surgeon  remarks,  the  largest  number 
of  cases  treated  in  any  hospital  in  the  world.  The  influence  of  dif- 
ferent localities  may  be  gathered  from  the  following  table  taken  firom 
Beard's  article : 


Locality  and  date. 


Bombay,  India 1851-1868 

New  Orleans.  La.  (whites  and  blacks)  .       .  1847-1878 

Charleston,  S.  C.  (blacks) 1846-1865 

New  Orleans.  La 1849-1850 

Charleston,  8.  C.  (whites.and  blacks)    .       .  1846-1865 

New  Orleans,  La.  (whites)       ....  1849-1850 

Nashville.  Tenn.  (whites,  blacks  and  colored)  1838-1848 

Charleston,  S.  C.  (whites) 1846-1865 

Augusta,  Ga.  (whites,  blacks  and  colored)    .  1845-1866 

Augusta.  Ga.  (blacks  and  colored)  .       .       .  1845-1866 

Savannah.  Ga 1804-185,3 

Philadelphia,  Pa 18ii7-1827 

Augusta,  Ga.  (whites) 1845-1866 

Philadelphia,  Pa 1827-1830 

New  York 1819-1884 

Philadelphia,  Pa 1830-1840 

Massachusetts .5  years. 

London,  Eng 1850-3-4 

Ireland 1831-1861 


1 

Deathii 

Total  deaths.; 

from 

FroportioiL 

tetanus. 

42,651     1 

912 

46 

165,485     1 

1727 

«.7 

9.020 

93 

87 

3.886      1 

84 

99.4 

17,150      1 

182 

•     190 

14.806 

96 

149 



80 

8,880      1 

39 

207.1 

10,884 

84 

320 

4,240 

19 

2« 

14,.332 

58 

.     229.8 

53,004      : 

125 

:     424 

6.645      ' 

15 

:     44S 

16.579 

29 

:     573 

83.783 

112 

•     748 

49,686 

51 

:    974 

104,823 

75 

:  1.907 

224.515 

73 

:  3.075 

1.187.374      ' 

288 

4,987 

Exposure  to  dampness    and    cold   may  be  a  cause  of  tetanus. 
Napoleon's  surgeon,  Larrey,  observed  both  in  Egypt  and  Germany 
that  tefcmus  did  not  often  follow  wounds  unless  there  were  extremes 
of   tenipemture,  and  that  after  the  battle  of  Aboukir  ten   of  tV^e 
wound(Kl,  on  being  transported  to  the  hospital  of  Alexandria,  were 
exposed  to  the  cool  night  air  and  died  of  tetanus.     Francois  reln-^^ 
that  on  the  frigate ''  Amazon,"  before  Charleston  during  the  Ameri^:^^ 
war,  most  of  those  wounded  by  firearms   were  attacked  by  teta^^"^ 
when  wet  and  stormy  weather  had  succeeded  a  dry  spell.     After    ^"^ 
battles  of  Bautzen  and  Dresden  the  wounded  were  exposed  on  v  ^^1 
cold  nights,  and  many  cases  of  tetanus  occurred.     Baudens  rel^^*^ 
that  while  in  Africa  forty  men  slightly  wounded  were  placed  dui^  ^^^ 
the  prevalence  of  a  northeast  wind  in  December  on  the  exposed  nc^^^^ 
side  of  a  gallery,  and  that  out  of  these  forty  fifteen  quickly  develo  f^ 
tetanus  and  twelve  died,  while  the  remainder  were  taken  to  a  xc^ore 
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sheltered  position  and  were  not  attacked.  Kane  lost  two  men  and 
many  dogs  by  tetanus  in  his  North  Pole  expedition. 

The  puerperal  condition  is  a  frequent  cause  of  tetanus  in  hot  coun- 
tries, but  it  is  a  rare  one  in  temperate  climates.  Of  50  cases  col- 
lected by  Gowers  occurring  in  temperate  climates,  it  occurred  in  18 
after  abortion  and  in  32  after  labor  at  or  near  full  term — in  most 
of  them  there  having  been  severe  hemorrhage  ;  in  7  the  vagina  was 
plugged,  the  interval  between  the  abortion  and  the  symptoms  vary- 
ing from  five  to  thirteen  days.  Of  the  cases  after  labor,  in  all  but  3 
there  was  an  abnormal  condition  during  or  after  parturition,  the 
most  frequent  lesion  being  adhesion  of  the  placenta,  which  existed 
in  nearly  half  the  cases  ;  metritis  occurring  in  2,  in  association  with 
pharyngeal  diphtheria  in  1,  the  forceps  having  been  used  in  only  1 
case,  in  1  there  having  been  placenta  prcevia. 

Pathology.  Nicolaier  has  found  that  injection  of  the  earth  of 
urban  streets  into  rabbits,  mice,  and  guinea-pigs  will  often  produce 
symptoms  resembling  tetanus.  As  Carle  and  Ratone  have  produced 
a  similar  malady  in  the  rabbit  by  the  inoculation  of  the  products  of 
tetanus  in  the  human  being,  it  has  been  deemed  probable  that  the 
same  parasite  is  the  cause  in  both  cases.  Rosenbach  has  been  able, 
he  claims,  to  isolate  the  same  microbe  from  individuals  dying  of 
traumatic  tetanus.  In  inoculating  the  powder  of  hay  into  guinea- 
pigs,  Rietsch  has  produced  tetanus  in  animals;  and  the  pus  formed 
at  the  point  of  inoculation  has  served  to  inoculate  other  guinea-pigs, 
which  died  with  the  same  symptoms  as  the  first.  The  pus  of  the 
second  series  of  guinea-pigs  has  been  cultivated  in  serum,  and  has 
displayed  the  bacillus  described  by  Nicolaier.  One  of  these  cultures 
was  hypodermically  injected  into  an  ass,  which  presented,  at  the  end 
of  fifteen  days,  all  the  typical  symptoms  of  tetanus  in  animals, 
namely  :  trismus,  opisthotonus,  contracture  of  all  the  muscles  of  the 
face,  of  the  dorsal  and  pectoral  muscles,  and  progressive  rigidity  of 
the  hind  limbs,  death  supervening  upon  the  twenty-fourth  day.  The 
pus  and  the  walls  of  the  abscess  from  this  ass  were  in  their  turn 
injected  into  rabbits,  causing  the  usual  tetanus.  Rosenbach  has  never 
been  able  to  obtain  the  pure  culture  of  Nicolaier's  bacillus.  He 
believes  that  this  bacillus,  which  is  localized  in  the  wound,  acts  by 
secreting  a  poison  whose  absorption  produces  tetanus.  From  impure 
cultures  of  this  bacillus  Brieger  has  obtained  tetanine,  Ci3H3oAz20^, 
producing  tetanic  symptoms,  notably  tonic  convulsions  and  opis- 
thotonus. He  has  also  obtained  other  products  called  tetanotoxine, 
C^HjjAz,  spasmotoxine,  and  diamine,  which  all  produce  cramps  and 
convulsions.  Beumer  witnessed  the  death  bytetanusofa  man  of  thirty- 
one,  who  had  wounded  himself  in  the  finger  with  a  splinter  of  wood, 
and  also  the  death  of  an  infant,  who,  walking  barefooted,  wounded 
himself  on  the  toe  with  a  small  pebble ;  and  the  particles  of  earth 
covering  these  two  objects  produced  tetanus  and  cultures  of  Nico- 
laier's  bacillus.  Beumer  has  also  seen  in  newborn  children,  who 
died  from  trismus  at  the  time  of  cicatrization  of  the  umbilicus,  the 
umbilical  wound  and  the  neighboring  tissue  possessed  of  tetanic 
properties  for  animals,  and  giving  virulent  cultures.     Bonardi  has 
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found  in  the  pus  from  a  tetanic  wound  various  microbes,  such  as 
abundant  cocci  resembling  the  staphylococcus  pyogenes  aureuSybac- 
tenum  tet^mOy  the  bacillus  pyogenes  fcstidus,  and  finally  an  uunamed 
bacillus  of  some  length,  possessing  a  spore  at  one  of  its  extremitieg. 
He  was  not,  however,  able  to  obtain  pure  cultures  of  these  different 
microbes.  Other  authors,  however,  have  obtained  such  pure  cul- 
tures of  the  long  bacillus  with  a  spore,  and  this  is  r^rded  by 
Nicolaier  and  Rosenbach  as  the  true  tetanic  bacillus.  Some  doabt, 
however,  has  been  cast  upon  the  matter,  especially  by  Kitasato.  In 
all  cases  of  tetanus  observed  by  Cornil  and  Babes  the  microbe  of 
Nicolaier  was  not  found.  In  another  case  of  tetanus  originatiDg  in 
a  double  tuberculous  otitis  it  was  also  absent  In  the  laboratory  of 
Fliigge,  where  Nicolaier  did  his  work,  it  was  ascertained  that,  in'a 
case  of  tetanus,  caused  by  a  wound  with  a  splinter  of  wood,  the 
wood  produced  tetanus  in  animals,  but  neither  the  wood  nor  the 
organs  examined  after  death,  nor  the  wound  itself,  contained  Nioo- 
laier's  bacillus.  Fliigge  has  also  reported  two  ol^ervations  of  the 
same  kind.  Chantemesse  and  Vidal,  working  in  the  laboratory  of 
Cornil  and  Babes,  have  been  able  to  isolate  and  to  cultivate  in  all 
its  purity  the  bacillus  of  Nicolaier  from  the  wounds  of  tetanic  men 
and  auimals.  These  observers  have  also  ascertained  that  in  a  ward 
where  tetanus  had  often  been  small  quantities  of  dust  taken  from 
the  walls,  the  furniture,  and  the  iron  casing  were  all  inert,  except 
one  particular  dust  containing  earth  taken  from  the  grooves  of  a 
window-grating.  The  inoculiations  made  from  the  organs  of  a 
woman  dying  with  tetanus  were  inert  when  injected  into  animals, 
with  the  exception  of  that  taken  from  the  mucous  membrane  of  the 
uterus,  and  this  produced  marked  tetanic  symptoms.  Chantemesse 
and  A^idal  have  deraonstrated  the  marked  diminution  of  virulence 
in  tetanic  agents  under  the  influence  of  air,  light,  and  warmth ;  for 
the  earth  which  they  took  from  the  window-sill  invariably  produced 
tetanus  if  inoculated  immediately  after  being  found,  but  could  be 
rendered  inert  by  being  pulverized  on  a  sheet  of  paper  and  left  for 
twenty-four  hours  in  the  atmosphere  of  the  laboratory. 

Clinical  Symptoms.  There  are  seldom  prodromal  symptoms, 
and  when  they  are  present  they  usually  consist  of  vague  j>ains  in 
the  Iiead.  The  first  real  symptom  that  is  noticed  is  generally  a  sense 
of  stiffness  or  rigidity  in  moving  the  head  or  neck  or  in  swallowing. 
This  increases  until  it  becomes  difficult  to  separate  the  jaws,  and 
there  is  what  is  known  as  trismus,  due  to  rigidity  of  the  masseters. 
To  this  succeeds  increasing  stiffness  of  the  neck,  and  the  head  is 
bent  backward.  The  spinal  muscles  next  become  affected,  and 
the  vertebral  column  is  bent  backward,  inducing  the  condition  of 
opisthotonus.  The  extremities  are  not  affected  to  the  same  extent, 
althoui^h  the  legs  may  become  stiff  and  extended.  The  facial 
muscles  are  last  affected,  and  the  angles  of  the  mouth  are  dra^o 
outward  and  downward,  and  the  upper  lip  is  pressed  against  the 
teeth,  cansino;  the  so-calle<l  i^lsm  sardonicus.  The  muscles  are  not 
at  first  |)ainful,  but  there  soon  supervene  paroxysms  of  pain  and 
rigidity  lasting  several  seconds,  during  which  muscular  spasm  may 
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present  to  the  most  extreme  degree  of  opistliotoous,  wliilst  the 
les  of  the  fa(50  aod  alxloraen  are  also  involved.  Exceptionally, 
jwever,  the  musc^lea  of  a  lirnb  or  of  the  throat  may  also  beeome 
volved.  In  some  eases  the  rigidity  in  the  alxlominal  mnseles  and 
le  flexors  of  the  spine  may  bend  the  trunk  forward  and  cause 
prosthotoons,  or  there  may  l>e  a  slight  lateral  flexion,  plenro- 
lotonous,  or  the  trunk  and  neck  become  rigid,  straight  up  and  down, 
rodncing  orthotonus.  These  varieties  are,  however,  exceptional, 
Jsually  the  muscles  of  respiration  do  not  jmrtieipate  in  tlic  tonic 
ra,  and  when  they  do  there  is  great  danger  of  death.  Tlie  spasms 
usually  intermittent,  and  they  are  absent  in  sleep,  Conscious- 
is  never  affected  at  any  time  throughout  the  course  of  the  dis- 
The  pulse  becomes  more  frequent  and  small.  The  temperature 
lay  be  normal,  or  may  rise  2*^  to  6°,  and  there  may  be  an  evening 
or  a  continuous  elevation,  the  latter  without  evening  remission, 
ithough  there  may  be  an  inci*ease  of  the  bodily  heat  at  each  par- 
oxysm and  a  moderate  fall  in  the  intervals  ;  or  there  may  be  irregu- 
larities of  temperature  that  bj^r  no  relation  to  the  symptoms^  In 
le  rare  cases  the  temperature  may  rise  as  high  as  108^,  110°,  or 
114*^.  The  urine  is  scanty  and  high-colored,  ahliougb  the 
Dtrogenous  matter  is  not  increasc^d  in  quantity,  contrary  to  what  is 
ed  in  the  urine  of  niost  ievers.  Micturition  is  usually  not 
,  except  slightly  during  the  paroxysms,  but  ocx?asionally  there 
[be  slight  retention.  Moderate  constipation  generally  prevails, 
n  leases  do  not  t€Tminate  fatally  they  gradually  diminish  and 
188  off  in  the  course  of  a  few  weeks. 

pROfJNOSis.  The  prognosis  of  tetanus  is  extremely  unfavorable, 
le  mortality  varying  from  70  to  J)5  per  cent.,  and  in  the  mortality 
r  newborn  children  it  is  about  90  |>er  wnt.  In  idiojmtiiic  cases 
lortality  is  undoubtedly  less  than  in  the  tnuimatic  ca^^,  but  I  have 
)und  it  impossible  to  make  an  average,  because,  in  looking  over  the 
terature  on  the  subject,  in  so  many  easels  that  have  i*ecovered  the 
iagnosis  has  l>eeu  a  matter  of  donlrt.  lu  150  cases  that  I  have 
»n  myself  death  has  ix-eurred  in  140. 

Diagnosis*  This  can  l>e  understood  by  reading  the  section  upon 
his  branch  of  the  subject  in  the  following  chapter  upon  "Tetany,*' 
rhich  is  the  only  disefise  that  is  likely  to  he  confounded  with  it. 

Treatment.     In  all  the  ca^es  of  tetanus  that  I  have  seen  com- 

bon  sense  would  dictate  that,  in  view  of  the  enormously  increased 

itability  of  skin  and  musclr,  the  most  seilulous  attention  should  be 

paid  to  keeping  the  patient  absolutely  quiet  and  serlude<l.    The  room 

should  \xt  darkened,  the  attendants  should  move  lightly  and  gently, 

if  dress  should  create  no  rustling  noise,  and  they  sliould  wear  sotTt 

IOCS  or  slippers,  whil8t  all  draughts  should  Ix^  carefully  excluded, 

en  to  the  motion  of  air  that  may  be  ci-eated  by  the  ojiening  of  a 

r>r,  at  the  simie  time  that  sounds  should  l>e  deadene<l  in  every  way 

at  human  ingenuity  can  suggest.     Liqui<l  nourishment  alone  should 

given,  l>est  l»y  means  of  a  tube  through  the  mouth  or  the  nose ; 

t  if  this  produces  spasm,  the  nourishment  should  be  given  by  the 

turn,     -Milk,  preparations  of  beef-tea,  beef-pptonoids,  koumyss. 
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and  alcoholic  stimulants  should  be  used.  In  the  traumatic  cases 
any  irritable  wound  should  be  carefully  attended  to,  and  any  irri- 
table cicatrix  should  be  excised.  I  can  see  no  use,  however,  in  ex- 
cising a  wound  or  a  cicatrix  unless  it  is  irritable,  because  this  only 
Eroduces  a  fresh  wound  or  a  fresh  cicatrix.  The  drugs  that  should 
8  used  are  chloroform,  nitrite  of  amyl,  bromide  of  potash,  chloral 
hydrate,  belladonna,  atropine,  cannabis  indica,  aconite,  Calabar  bean, 
and  curara. 

The  most  eflBcient  treatment  I  believe  to  be  that  of  a  combination  of 
bromide  of  potash,  chloral  hydrate,  and  opium.     Of  the  former,  the 
commencing  dose  should  be  3  drachms,  and  of  the  chloral  1  drachm; 
and  these  should  be  used  every  two  or  three  hours,  and  their  effect 
observed.     Should  this  not  be  favorable,  the  dose  of  bromide  should 
be  gradually  increased   to  as  much  as  an  ounce,  and   the  chloral 
hydrate  to  as  much  as  7  drachms,  but  these  extreme  doses  should 
never  be  given  except  with  the  utmost  caution.     If  moderate  doses 
of  bromide  and  chloral  do  not  control  the  symptoms,  it  will  always 
be  well  to  try  the  effect  of  simultaneous  employment  of  opium  in  the 
form  of  a  hypodermic  injection  of  ^  grain  sulphate  oi  morphine, 
and  this  must  be  used  according  to  the  judgment  of  the  attending 
physician.     Care  should  always   be  taken  that  the  morphine  has 
been  obtained  from  some  perfectly  reliable  manufacturer,  because  the 
morphine  of  the  shops  is  too  often  entirely  unreliable,  either  for  the 
reason  that  it  has  been  made  from  cheaper  grades  of  opium  or  that  it 
has  become  stale.     If  Calabar  bean  is  used,  the  dose  hypodermicallj 
should  be  ^  to  1 J  grains,  or  by  the  mouth  1  grain  to  3,  and  much 
larger  doses  have  been  given,  and  in  none  of  the  cases  does  it  produce 
the  usual  effect  upon  the  pupil.     Atropine  given  at  the  same  time  is 
said  to  counteract  the  constitutional  effects  of  the  Calabar  bean. 
Curara  has  been  given  in  doses  running  from  j^  to  J  grain  every 
hour,  but  it  is  a  very  dangerous  drug  to  use.     Inhalation  of  chloro- 
form is  one  of  the  most  effective  measures,  but  I  have  usually  pre- 
ferred to  use  it  only  to  control  the  more  violent  paroxysms,  trusting 
to  the  bromide,  chloral,  and  morphine  for  the  continuous  treatment 
of  the  disease.     Whatever  drug  be  used  should  be  continuously  ad- 
ministered even  after  the  patient  greatly  improves. 

Simmons  suggests  that  the  wound  be  thoroughly  cleansed  with  a 
gold  needle,  that  this  be  attached  to  a  hypodermic  syringe,  a  4  per 
cent,  solution  of  cocaine  sprayed  over  the  wound,  then  a  solution  of 
nitrate  of  silver  (gr.  v.,  aquae  5ss.),  or  an  alcoholic  solution  of  corro- 
sive sublimate  and  carbolic  acid  (hydrarg.  bichlor.  gr.  ij.,  acid,  carbol. 
gr.  XV.,  alcohol  5ss.). 

Artificial  respiration  should  always  be  employed  when  seeming 
death  has  occurred  during  a  paroxysm,  because  it  is  possible  by  this 
means  to  reanimate  the  patient  again.  Such  far-fetched  operations 
as  tying  the  vertebral  arteries  or  stretching  a  nerve  have  not  been 
warranted  by  the  results.  Much  can  be  done  in  the  way  of  tetanus 
of  newborn  children,  however,  in  the  way  of  antisepsis,  and  this 
should  also  be  rigidly  insisted  upon  in  the  treatment  of  all  wounds 
in  localities  where  the  disease  is  prevalent.     Assistants,  nurses,  and 
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^JiysHans  should  be  scrupulously  clean,  washing  their  hands  ia  a 
solutioti  of  bichloride  of  mercury,  1  to  500  ;  and  the  wound  should 
be  autiseptically  dressed*  The  use  of  sacrum  from  immuoizetl  auiruals 
seemed  at  first  of  great  promise,  l)ut  it  has  not  proven  9ue<-*essful  ; 
aod,  moreover,  there  is  great  difficulty  in  olvtaining  it  promptly  in 
I  of  need. 

TETANY. 


V  Defii 


\ym:     Tetanilla. 
Uefinition.     Tetany  cousiats  of  tonic,  bilateral,  intercurrent, 
usually  painful  spasms  of  cjertain  muscular  groups,  without  loss  of 
coosciousnej^. 

History,     This  affixation  was  first  described  by  Sternheim,  a 

mBCtising  physician  of  Altona,  in  1830,  under  the  heading  of  ^*  Two 

Bare  Forms  of  Rlieumatism.-*     In  1831  Daotz  described  the  same 

affecttOQ  aa  tetanus  ijdermittens^  having  no  kuowledge  of  the  previous 

^rticle.    As  usual,  the  ohler  authors  seem  to  have  had  some  glimraer- 

Bllgs  of  tlie  malady,  from  HippocTate>  down  to  such  writers  in  the 

seventeenth  ei^ntury  as    ImlvtTt-Gourbeyre,   Delamotte,  Delaroelie, 

Lenoble,  Tissot,  Itamel,  Miiller,  aud  Wolf     lu  1832  Tounc](i  made 

publicly  known  the  i-esults  of  the  first  autopsy.     Courvisart  first 

8U£:ge8ted  the  name  of  tetany,  aud  since  then  the  literature  upon  the 

subject  has  Ix^-n  abundaut.     It  is  a  very  rare  disease  in  America, 

^^d  no  death  from  it  has  ever  been  recorde<l  by  the  Health  Board  of 

Jiie  city  of  New  York. 

Clinical  History,     Tetany  consist8  of  tonic  intermittent  spasms 

of  the  extremities  without  loss  of  eonseiousness.     These  spa-sms  are 

almost  always  symmetrical  and  generally  affei't  the  handn  first  and 

afterward  the  feet,  generally  with  flexor  spasms.     The  hands  are 

thrown  into  a  position  such  as  they  assume  in  writing,  or  sueh  as 

is  taken  by  the  hand  of  a  midwife ;  but  this  attitude  of  the  hands  is 

oot  oonstant,  aud  they  may  sotuetimt^  be  closed  like  a  fist,  and  ocea- 

fiiooally  only  individual  fingers  may  be  affwted.     In  the  feet  the 

tnMt  are  drawn  downward  and  the  instep  up,  as  in  equinus.    Flexions 

Bf  the  elbow  are  not  frequent,  and  only  occasionally  is  tliere  adduction 

^Bfthe  shoulder-joints.     In  the  knee-joints  thei-emay  l^e  a  contracture 

faf  the  quadria^ps  and  consequent  extension,  and  very  seldom,  if  ever, 

flexion  in  the  knee-joint.     The  contmcture  may  lie  slight,  or  so  pro- 

nonnoed  that  the  physician  cannot  overcome  it,  and  usually  in  these 

eaaes  of  excessive  contraction  tlie  muscles  can  neither  be  extended  nor 

^^exed.     The  jaw-muscles  are  also  generally  affected,  so  that  there  is 

HfariamuB,  or  lock-jaw.     When  the  facial  muscles  are  affected,  the  risua 

mirdonieujt  is  present,  and  this  has  In^n  seen  on  one  side  alone.     In 

the  severe  csises  the  muscles  of  the  neck  and  chest  and  even  of  tlie 

trunk  are  affected,  so  that  opisthotonus  may  su|>ervene.     The  tongue 

is  seldom  affected,  or  those  of  the  pharynx  and  larynx.     The  eyelids 

are  more  often  involved,  and  cxxasionally  the  ocular  rauscU^  them- 

^flveSy  producing  strabismus  and  diplopia.     Whilst  the  rule  ia  that 

^be   epaaniB   are  bilateral,  tliei*e  are  occasional    exceptions,  and    in 

several  instances  tlie  hand  alone  has  been  alfectedj  or  the  upper  and 
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lower  extremity  on  one  side.  The  duration  of  the  spasms  varies  from 
a  few  minutes  to  a  half-hour  or  two  hours,  rarely  several  hours,  and 
in  some  very  rare  cases  they  have  been  known  to  last  several  days. 
These  spasms  may  be  induced  by  mental  excitement  and  nervousness. 
In  some  rare  instances  so-called  intentional  spasms  have  been  seen; 
i.  e.,  a  voluntary  movement  being  performed,  the  muscles  entering 
into  this  movement  become  affected  by  spasm.  With  these  spasms 
goes  usually  a  certain  amount  of  paresis  of  the  affected  extremities, 
which  may  last  for  months  after  the  attacks,  and  in  some  instances, 
when  the  lower  extremities  are  implicated,  the  gait  is  tottering  and 
uncertain.  The  intervals  between  the  spasms  vary  in  length  from 
hours  to  days,  but  the  spasms  themselves  seem  to  occur  with  a  certain 
periodicity,  especially  in  the  afternoons  and  at  night. 

Trousseau  called  attention  to  a  phenomenon  in  tetany  to  which  his 
name  has  been  given,  so  that  it  is  called  by  the  European  observefs 
the  Trousseau  phenomenon.  It  consists  of  the  fact  that  pressure 
upon  the  affected  extremities  at  certain  points  will  produce  the  pecu- 
liar spasm.  The  best  place  in  which  to  do  this  is  the  bicipital  sulcus 
or  the  crural  sulcus,  but  this  pressure  must  be  exerted  from  half  a 
minute  to  four  or  five  minutes.  In  certain  exceptional  cases  pressure 
upon  the  bones  of  the  hand  will  suffice,  or  upon  painful  vertebral 

frominences,  or  pricking  with  a  pin,  or  sprinkling  with  cold  water, 
t  is  not,  however,  a  constant  phenomenon,  but  is  of  great  diagnostic 
importance  when  present.  It  is  evidently  due  to  irritation  of  the 
nerve-trunks  or  of  the  muscular  nerve-fibres,  and  not  to  any  com- 

Eression  of  the  capillaries  or  arteries,  as  Trousseau  at  first  supposed, 
ecause  experiments  have  shown  that  pressure  upon  the  arteries  was 
not  sufiicient.  Chvostek  called  attention  to  the  fact  that  the  mechan- 
ical excitability  of  the  nerves  was  greatly  increased  in  tetany,  espe- 
cially in  the  face,  and  this  phenomenon  has  been  called  the  Chvwiek 
symptom.  It  is  evoked  by  stroking  and  pinching  the  muscle  with 
the  finger,  or  in  lesser  cases  percussing  the  muscle  with  a  percussion- 
hammer  of  rubber,  when  instantaneous  contraction  of  the  neighbor- 
ing muscles  will  be  observed.  But  this  symptom  has  been  observed 
in  other  morbid  conditions  of  the  nervous  system,  such  as  hypnotism, 
the  later  stages  of  facial  paralysis,  and  certain  forms  of  pellagra,  and 
also  in  healthy  young  adults,  occasionally  in  healthy  individuals  of 
more  advanced  age.  The  electrical  excitability  is  almost  always  in- 
creased. 

As  a  rule,  the  seusorium  is  unaffected,  but  it  may  happen  that 
there  is  some  confusion,  delirium,  mclancholoid  states,  or  confu- 
sioual  insanity.  The  temperature  is  subnormal  generally,  but  it  may 
be  above  the  normal  or  even  high.  Pulse  and  respiration  are  affected, 
usually  in  proportion  to  the  severity  of  the  attack,  somewhat  quick- 
ened in  the  lighter  attacks,  or  very  much  increased  in  the  severe  ones. 
In  almost  every  case  there  are  increased  respiration,  redness  of  the  skin 
of  the  extremities,  especially  in  the  region  of  the  joints,  slight  degrees 
of  redcnia,  and  there  sometimes  is  even  a  slightly  bloated  appearance 
of  the  fiice,  occasionally  a  herpes,  urticaria,  alterations  of  the  hair, 
nails,  and  even,  but  rarely,  muscular  atrophy.     The  knee-jerks  may 
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Hbe  normal,  $tilmortiial|  or  exaggerated,  and  are  of  do  diagDostic  value 
whatever.     Epileptic  attacks  fret|tiently  t>cciir  with  tetany. 

IE>rioiX)GY.     The  causes  of  tetany  arc — 
Certain  seasons ; 
Cfertain  oceupations ; 
Certain  storaachio  and  intestinal  affections; 
Certain  acute  infectious  diseases; 
Toxic  atrents ; 
Parturition  nnd  it^  scqiieh^  ; 
£xtir[iation  of  the  thyroi<l  ghuid. 
The  disease  is  ojost  fre^^ueut  in  in fuuey  and  the  second  decade  of 
life.     Hereility  h  but  very  nirely  an  important  etioloijjieal  factor. 

The  disease  is  very  much  more  apt  tf>  owur  iu  the  months  of 
Fehruary,  March,  April,  and  ISIay  than  in  the  other  months,  and 
Fraiikl-Hochwart,  analyzing  cases  occurring  among  2(X),000  patients 
admitted  to  tlie  hospitals  of  Vienna  for  nine  year-s,  from  1880  to 
188i>,  found  that  the  inerease  in  cases  generally  occurred  \n  January, 
rose  rapidly  during  February,  attained  the  maximum  in  March, 
decreastd  through  April,  and  in  May  sank  IxJow  the  point  from 
which  it  had  started. 

It  would  seem  that  certain  occuiiations  are  particularly  prone  to 
this  disease.  Thus,  shoemakers  are  the  most  prone  to  it  ;  next  in 
frequency,  tailors,  and  then^  far  less  frequently,  joinei's,  turners, 
loc^kstniths ;  whilst  saddlers,  hostlers^  day  laborers,  wagoners,  book- 
hiudersj  watchmakers,  butchers,  coachmen,  and  ma^sons  are  singularly 
free  from  it. 

It  may  occur  after  diarrhoea,  dyspepsia,  worms,  constipation, 
typhus,  cholera,  measles,  scarlatina,  and  many  infectious  diseases. 
It  has  also  l>een  oliserval  iu  conjunction  %vitli  ergotism,  alcoholism, 
chloroform,  and  unemia,  and  iu  pregnant,  [xirturieut,  and  nursing 
women,  as  well  as  from  extirjmtinn  of  tlje  thyroid  gland,  which 
proc^edure  probably  induces  it,  as  it  does  myxaMlema,  by  tf»e  poison- 
ing of  the  mucin,  since  two  German  observers,  Wagner  and  Hammer- 
schlag,  have  induced  tetany  in  c^ts  by  the  injet^tiou  of  mucin. 

Pathology.     The  jiatholot^y  of  tetany  is  unknown,  although  it 
^Ljfi  iMTobably  due  to  mme  microbe. 

^ff     DCRATION  AXD  PROGNOSIS.     Tetany  may  be  chronic,  the  attacks 

recurring  at  intervals  for  yeai's,  and  Hottman  speaks  of  one  such  case 

^^ which  bad  lasted  over  twenty-t>ne  years;  but  this  is  rare,  as  is  also  a 

^nital  result  iu  the  disease*    The  dumtion  is  usually  a  short  une,  but  the 

^^pndency  to  relapses  is  often  njusidemble.     The  dumtion  of  the  tii*st 

^piiGl^^  is  usually  four  to  fourteen  days.    Ttic  form  which  ot^nu^  with 

dilatation  of  the  stomach  usually  ends  fatally,  but  most  of  the  other 

cases  recover,  uidess  they  are  mere  symptoms  accompanying  some 

disease  that  is  in  itself  fatal.    It  may  occur  sporadically,  iu  epideniics, 

^■or  isolatedly. 

^B     Diagnosis.    The  only  disease  with  which  there  may  be  any  danger 

^Htf  infusing  tetany  is  tetanus,  but  in  the  latter  disease  the  muscular 

^HUttnps  l^in  in  tlic  neck  and  the  muscles  of  mastication,  whilst  the 

hands  are  not  usually  affected  at  this  time,  and  there  is  an  enormous 

'  31 
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general  reflex  excitability ;  besides,  there  are  none  of  the  facial  phe- 
nomena or  the  increase  of  galvanic  excitability,  nor  can  the  cramps  be 
evoked  by  pressure  upon  certain  points  (Trousseau's  symptom).  It 
is  claimed  that  tetany  can  exist  without  cramps,  in  which  case  the 
diagnosis  can  be  made  by  the  increased  mecnanical  irritability  of 
nerves  and  muscles,  the  increased  electrical  irritability,  and  the 
presence  of  the  characteristic  pains.  Hysterical  contracture  may 
resemble  tetany,  but  it  is  generally  unilateral,  and  the  differential 
diagnosis  can  be  easily  made  by  the  symptoms. 

Treatment.  If  a  cause  can  be  found,  it  should  be  removed,  as 
in  the  case  of  tetany  occurring  with  dyspepsia  or  constipation. 

Bromide  of  potash  is  very  useful  in  overcoming  the  spasms ;  from 
15  to  20  grains  should  be  administered  three  times  a  day,  or  every 
four  or  five  hours.  In  a  less  degree  chloral,  morphine,  Indian 
hemp,  chloroform,  cold  to  the  extremities,  and  ice  to  the  spine  have 
had  an  excellent  effect.  Electrical  treatment  is  of  doubtful  value. 
Gowers  speaks  of  digitalis  as  a  most  useful  remedy  for  nocturnal 
tetany,  a  dose  being  given  at  bedtime.  In  all  cases  tonics,  nourish- 
ment, and  supporting  treatment  should  be  also  made  use  of  in 
accordance  with  the  need  of  the  individual  case. 

H7DR0PH0BIA,  or  BABIES. 

At  the  very  outset  of  this  question  some  details  of  nomenclature 
should  be  briefly  considered.  By  usage  the  term  rabies  is  given  to 
the  disease  in  the  animal,  while  the  malady  in  man  is  termed  hydro- 
phobia. This  was  so  stated  in  Fleming's  book  in  1872,  and  has 
since  been  adopted  by  the  standard  dictionaries  and  writers.  I  see 
no  reason,  however,  why  it  should  not  be  called  rabies  in  the  human 
subjeot.  The  disease  was  termed  lysisa  by  the  Greeks,  meaning  a 
worm,  a  term  given  to  the  fraenum  of  a  dog's  tongue,  which  was 
supposed  in  the  early  days  to  be  a  worm,  and  was  extirpated  as  such. 
This  superstition  lingered  until  the  early  part  of  this  century,  when 
a  Russian  physician  by  the  name  of  Marochetti  claimed  that  in  all 
cases  of  hydrophobia  pustules  appeared  under  the  tongue  at  a  certain 
time  of  the  incubation  of  the  disease.  The  German  writers  still 
retain  this  name  of  lyssa.  The  spread  of  an  infectious  disease  among 
animals  is  called  an  epizooty  (from  ir:/,  upon,  and  C^Sov,  an  animal), 
just  as  the  spread  of  an  infectious  disease  in  the  human  being  is 
calkxl  an  epidemic  (from  i;r/,  upon,  and  or^/io::,  the  people). 

At  the  very  threshold  of  this  subject  we  are  confronted  by  the 
question  as  to  whether  there  is  such  a  thing  as  rabies  or  hydrophobia. 
There  has  been  much  and  bitter  discussion  upon  this  point  during 
the  last  few  years.  Those  who  would  answer  this  question  in  the 
affirmative  allege  as  proof  the  fixed  belief  of  ages  and  the  many  epi- 
zooties  of  whicli  we  have  historical  record.  The  very  earliest  writers 
speak  of  rabid  dogs,  and  they  were  known  as  far  back  as  the  days 
of  the  Asclepiada},  the  descendants  of  the  god  of  medicine,  JEsoiila- 
pius;  while  there  are  very  few  parts  of  the  world,  whether  in  the 
tropics  or  the  arctics,   in  which  an  outbreak    of   it  has   not  been 
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■escribed  at  some  time  or  other.     At  times  U  Las  raged  witb  jrreafe 
■bry,  as  in  Northern  Germany   from  1851  to  1856,  when  at  Ham- 
Kurg  alone  600  cusch  were  observefl  among  dogs,  267  ocenrring  in 
Phe  year  1851,     In  England,  in  1856,  it  rageil  j^verely  among  dogs 
and  in  a  herd  of  dec»r,  destroying  nearly  one  hundi'ed  of  the  latter. 
In  Wurteraberg,  aecording  to  tlie  veterinary  professor,  Hering,  from 
January   1,  1H40,  until  the  end  of  February,  1842,  it  atleetai  230 
do|[^  and  21   bitehes.     In   1866  there  were  thiity*six  deaths  from 
hyarophobia  reported  by  the  Registrar  General  of  Great  Britain. 
It  has  never  been  rite  iu  this  euu nt ry,  although  lo«:al  epizoc^ties  of  it 
have  l>een  reportfxl  from  time  to  time.     It  is  stated  that  it  rage!  two 
years  in  a  benl  of  deer  Ijelouging  to  the  Man:|ui8  of  Ipswicli.     In 
almost  all  of  these  epizootie?^  human  Wings  have  been  bitten  by  the 
rabid  animal  and  have  died,  altlmugh  it  has  never  spread  from  one 
human  being  to  another,  as  it  has  done  iu  animals*     It  w^ould  seem, 
therefore,  U:»  he  coneluBively  proven  that  there  is  a  disease  whieb  can 
iptdly  exterminate  a  keuue!  of  dogs»  a  tlock  of  shi-cp,  a  drove  of 
>{js,  or  a  herd  of  deer,  and   wliich  enn   render  the  timid  sknuk^ 
Iger,  and  fox  ferocious  and  dangerous  and  make  the  wolf  a  beast 
'  prey  as  fierce  as  a  royal  Bengal  tiger.     It  w^ould  also  appear  to  l*e 
:)n<'lusively  proven  that  many  people  have  died  after  l)eing  bitten 
t>y  die.se  rabid  animals.     But  there  has  sprung  up  in  thiscH)untry,  in 
the  last  few  years,  a  small  numiber  of  very  decided  opponents  of  these 
claims,  such  as  Spitzka,  Brill,  Dulles,  St oc*k well,  and  others;   and, 
unless  I  am  very  much  mistaken,  they  have  voictHi  to  some  extent 
the  feeling  of  skepticism  that  prevails  among  Amerimn  physicians. 
In  tlie  fii*st  place,  tliey  say,  many  mistakes  are  made  in  diagnosis,  so 
tijat  aniuKils  are  siiid  to  have  rabies  when  in  reality  they  have  some 
Bpne  of  many  disorders  that   may  cause  similar  symptoms,  such  as 
Hpilepsy,  migina    or  sore-tbroat,  gastritis  and   enteritis,  flisteraper, 
Hbreign  bodies  in  the  mootb  and  throat,  tetanus,  worms  in  the  frontal 
Tinnses  or  in  the  smoll  intestine,  and  ulceration  of  the  internai  ear. 
In  f-^rtaiu  countries,  extending  from  the  sources  of  the  Vistula  U)  the 
C4irf>athian   Mountains,   there   is  endemic  a   disease  known  as  the 
**  plic^   Polonica,''  attacking  mankind,  horses,  e<jws,  sheep,  wolves, 
■ibxes,  and  dogs,  iu  the  latter  closely  resembling  rabies,  although  tfie 
^ite  of  these  animals  is  not  followed  by  hydrophobia.     Spitzka  has 
introdueetl  into  the  skull-cavities  of  dogs  such  non-rabic  material  as 
the  spinal  cord  of  a  healthy  cfdf,  common  yellow  soap  and  stale  horse- 
urine,  pro<lucing  a  purulent  meningitis  and  meningo-eneephalitis,  and 
the  symptoms  of  duml)  mbies.     Sliller  has  reported  three  cases  of 
eming  rabies  in  the  cow^  in  w^hieh  clusters  of  the  jDarasite  known 
Mrom/yhis  tetractinlhus  were  found  in  the  intestines.     It  is  not 
pnreasoiiable  to  suppose  that  the  bite  of  an  excited  animal  may  be 
E*ry  dangerous,  as  it  is  an  elementary  fact  in  physiology  tluit  the 
L»retious  of  tl»e  human  fciuiile  In*e4ist  are  at  times  fatal  to  the  child. 
ty  friend,  I^r,  E*  F.  Brush,  informs  me  that  one  of  the  earlier  Bor- 
jtas  obtained  a  subtle  and  most  dangerous  poison  by  dipping  a  ring 
fti  the  saliva  of  a  bog  which  had  been  hung  up  aud  kept  excited  to  a 
blind  fury  for  a  long  time. 
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The  variations  are  almost  incredible  that  are  alleged  to  exist  in  the 
period  of  incubation  of  hydrophobia.     Fleming  states  that  the  aver- 
age in  England  has  been  from  thirty  to  fifty-nine  days.     According 
to  Tardieu,  it  may  vary  from  one  month  to  twelve.     Trousseau  says 
that  it  may  run  from  a  few  days  to  a  year.     In  Algiers  it  varies 
from  twenty  to  two  hundred  days.    Sauvage  speaks  of  a  peasant  who 
was  suffering  from  the  most  pronounced  nydrophobic  symptoms  on 
the  thiixi  day  after  being  bitten  by  a  mad  wolf.     Chirac  tells  of  a 
merchant  who  was  bitten  by  a  mad  dog  at  Montpellier,  afterward 
resided  ten  years  in  Holland,  and  was  suddenly  attacked  by  hydro- 
phobia on  his  return  to  France,  on  learning  of  the  death  of  a  brother 
cadet  who  had  been  bitten  by  the  same  animal.     Finco,  of  Padua, 
narrates  the  case  of  a  young  woman  who  became  hydrophobic  four- 
teen years  after  the  bite  of  a  rabid  dog.    Even  Gowers  states  that  the 
period  of  incubation  is  longer  and  more  variable  than  that  of  any 
other  known  acute  specific  disease,  and  believes  that  many  well- 
authenticated  cases  have  occurred  eighteen  months  aftier  the  wound. 
This  extreme  variableness  in  the  period  of  incubation  lends  credence 
to  the  belief  firmly  held  by  many  competent  observers  that  death 
from  fear  can  occur  with  symptoms  closely  resembling  the  true  dis- 
ease.    These  are  the  cases  of  so-called  lyssaphobia  or  hydrophobia. 
Although  a  recent  writer  has  characterized  such  a  belief  as  childish, 
it  is  yet  a  matter  of  clinical  observation  that  great  psychical  shock 
can  produce  mental  disease  and  death.    I  have  a  patient  in  whom  an 
attack  of  melancholia  of  eighteen  months'  duration  was  caused  by  her 
lover  being  suddenly  thrown  from  his  horse  and  killed  before  her 
eyes.     I  know  of  another  patient  to  whom  her  husband,  who  had 
been  supposed    lost  at  sea,   suddenly  appeared,  when   she  became 
speechless,  mumbling,  and,  preserving  only  consciousness  enough  to 
caress  his  face  gently  for  a  few  hours,  sank  into  a  coma  and  died. 
Another  patient  of  mine  with  transverse  myelitis,  who  had  improved 
greatly,  was  much  frightened  by  his  room  catching  fire,  and  in  a  few 
hours  he  became  delirious,  and  within  twenty-four  he  was  dead.    I 
have  had  under  my  care  a  stalwart,  i-esolute  young  man,  to  w^hom 
the  Secretary  of  the  Treasury  has  just  presented  one  of  those  rare 
medals  of  gold  that  are  given  only  to  those  who  save  a  life  at  immi- 
nent danger  to  their  own,  and  who,  notwithstanding  he  had  nerve 
enough  to  plunge  into  the  raging  surf  to  rescue  a  fellow-being,  has 
not  been  able  to  do  a  day's  work  since,  suffering  from  those  well- 
known  symptoms  which  Oppenheim  describes  as  traumatic  neurosis, 
and  which  occur  so  frequently  after  railroad  accidents.     (See  "  Rail- 
way Injuries,"  etc.)     If  these  instances  be  not  sufficient,  a  perusal  of 
Tuke's  book  on  The  Influence  of  the  Mind  on  the  Body  ought  cer- 
tainly to  convince  any  impartial  person  that  such  an  overwhelming 
fear  as  is  that  of  hydrophobia  is  quite  sufficient  to  cause  death,  the 
more  especially  as  a  number  of  suicides  have  been  committed  from 
this  very  dread. 

Very  few  men  in  this  city  of  New  York,  or,  indeed,  in  this  country, 
have  seen  a  case  of  iiydrophobia.  Indeed,  one  of  the  great  difficulties 
that  I  encountered  in  arranging  a  recent  debate  upon  this  subject  ia 
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the  New  York  Academy  of  Medieine  wm  that  there  was  not  a  nenr- 

ogist  in  New  York  Citv  who  had  &een  nKire  than  one  case  in  his 
own  practice^  although  some  few  liad  observcfJ  two  or  three  eases  at 
the  great  liospltals,  while  many  men  of  great  ex[>eneoce  liad  never 
come  in  contact  with  any.  Fur  my  part,  in  an  expi-rience  of  over 
twenty  years  as  student  and  practitioner,  I  liave  never  seen  but  one 

le  mse,  and,  to  be  guilty  of  an  HilxM^nianism,  I  would  not  swear 
to  that  In  the  city  of  New  York,  from  1855  up  to  the  present 
time,  the  numl>er  of  deaths  from  hy<lropiiohia  have  heen  as  follows, 

\>rding  to  the  figures  very  kimlly  furuifil^ed  uie  bv  Dr*  John  T* 

agle,  viz.,  1855.  4;  1836,3;  1857,  2;  1858,0;  l"85J>,  2;  1860, 
0;  1861,  6;  1862,  1;  1868,  3;  1864,  1;  1865,  3;  1866,  2;  1867, 
1868,  1;  1869,  5;  1870,  3;  1871,  7;  1872,  6;  1873,0;  1874, 
1875,0;  1876,  5;  1877,4;  1878,  2;  1879,0;  1880,0;  1881, 
1882,  1;  1883,  1;  1884,  1;  1885,  0;  1886,  0;  1887,  1  ;  1888, 
1889,  1.  Tlius,  in  a  peritid  of  time  covered  by  thirty-five  years 
there  have  been  seventy -six  dt^ths,  in  nine  of  these  years  there  have 
been  none,  and  it  has  twice  happened  that  for  two  years  at  a  time 
there  was  not  one*  One  of  the  deaths  in  1874  is  that  of  a  mau  who 
wa»  bitten  by  a  dog  supposed  to  l^e  rabid,  and  a  coroner's  inquest 
was  held,  the  cause  of  death  being  stated  to  have  been  lyssaphobra. 
I  come  in  contact  every  year  with  many  physicians  from  different 
parts  of  the  country,  and  it  is  very  exceptional  to  have  one  tell  me 
that  he  has  ever  seen  a  case  of  hydrophobia. 

From  this  necessarily  cursory  review  of  the  pro  and  con  of  the 
subject  we  may  dniw  the  conclusion,  I  think,  that  frequent  mistakes 
are  made  in  the  diagnosis  of  rabies  and  hydropliobia;  that  death  can 
be  caused  by  tlie  fear  of  the  disease;  that  the  symptoms  of  so-called 
dumb  rabies  may  l>e  caused  by  simple  purulent  n)eningitis  and 
meningo-encephalitis;  and  that  very  few  cases  of  either  rabies  or  hy- 
drophobia have  been  observed  in  New  York  City  or  in  the  country 
at  large.  Admitting  all  this,  however,  the  question  still  remains  as 
to  whetlier  there  is  a  true  rabies  or  u  true  hydrophobia.  It  all  de- 
pemls  upon  whether  the  virus  obtained  by  Pasteur  is  capable  of 
causiug,  when  inoculatLd  into  a  given  animal,  the  same  disease  as 

as  exhibited  in  the  animal  from  which  the  virus  was  taken,  Pas- 
teur maintains  that  the  poison  of  rubies  is  to  l>e  tbund  chiefly  in  the 
mtxlulla^  spinal  cord,  aud  l>rain  ;  tiiat  animals  are  made  rabid  gener- 
ally by  sulx?utaoeous  inoculation  of  this  virulent  nervous  tissue,  but 
that  they  are  always  made  rabid  by  suklural  inoculations  arter  tre- 
ihining;  that  rabbits  when  thus  inoculateti  will  develop  a  |>anilytic 

rm  of  rabies,  w^hich  has  a  |^riod  of  incubation  lasting  from  tifteen 
to  twenty-one  days,  and  that  this  pm*alytic  rabies  in  rabbits  is  true 
rabies,  as  dc^  inoculated  with  its  virus  develop  true  rabies.  Pasteur 
claims  that  nearly  all  animals  can  Ije  thus  intjculated,  although  in 

e  different  S|iccies  there  are  differences  in  the  viruleiK^  aud  (>erio<k 
W  incubation,  the  former  being  shortest  and  the  latter  longest  in 
monkeys,  and  the  former  longest  and  the  latter  sliortest  in  rabbits. 

If  the  virus,  however,  is  passed  successively  through  a  series  of 
rabbits,  first  inoculating  one  and  then  waiting  for  the  rabic  symptoms 
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to  appear,  then  inoculating  the  second  from  the  spinal  cord  or  medulla 
of  the  rabic  animal,  in  each  case  making  the  inoculations  beneath  the 
dura  mater,  the  period  of  incubation  can  be  lessened  finally  from 
fifteen  to  eight  days  after  passage  through  a  series  of  twenty-five  rab- 
bits, and  by  further  transmission  through  a  second  series  of  twenty- 
five  rabbits  it  can  be  still  further  reduced  to  seven  days,  which  seems 
to  have  been  the  limit  of  reduction.  The  virus  is  prepared  by  ster- 
ilizing in  a  sterilized  bouillon  or  beef-tea  portions  of  the  medulla  or 
spinal  cord  from  rabid  animals.  The  medulla  or  cord  is  removed  with 
all  possible  care  to  prevent  contamination  from  foreign  matters,  and  is 
suspended  in  a  jar,  the  air  of  which  is  artificially  dried  and  subjected 
to  a  constant  temperature  of  20°  centigrade.  At  the  end  of  fifteen 
days  this  medulla  or  spiual  cord  will  have  entirely  lost  its  virulence, 
and  any  degree  of  virulence  may  be  obtained,  therefore,  by  using  a 
spinal  cord  upon  any  given  oue  of  these  fifteen  days.  If  Vie  infec- 
tious cords,  while  in  a  moist  condition,  are  submerged  in  carbonic  acid 
gas  and  kept  aloof  from  the  air  and  its  micro-organisms,  they  will 
remain  virulent  for  several  months. 

In  order  to  protect  a  dog  from  rabies,  Pasteur  inoculates  in  the  fol- 
lowing, way:  Ou  the  first  day  an  inoculation  is  made  with  virus 
obtained  from  the  cord  of  a  rabbit  in  whom  the  incubation  has  been 
seven  days,  this  cord  having  been  rendered  non-virulent  by  preser- 
vation &s  above  for  about  fourteen  or  fifteen  days.     On  the  following 
day  a  cord  of  twelve  or  thirteen  days  old  is  employed ;  on  the  next 
day,  one  eleven  days  old ;  then  on  the  fourth  day,  one  nine  days  old ; 
on  the  fifth  day,  one  seven  days  old ;  on  the  sixth  day,  one  six  days 
old ;  on  the  seventh  day,  one  five  days  old  ;  on  the  eighth  day,  one  four 
days  old  ;  on  the  ninth  day,  one  three  days  old ;  on  the  tenth  day, 
one  two  days  old  ;  and  on  the  eleventh  day,  one  one  day  old.    By 
this  means,  it  is  claimed,  the  dog  is  finally  rendered  non-susceptible, 
so  that  no  symptoms  follow  the  last  inoculation.     These  tests  have 
been  repeated  and  verified  by  Dowdeswell  and  Horsley  in  England, 
Shakespeare,  Ernst,  and  Biggs  in  America,  Hogyes  of  Buda-Pesth, 
Di  Vertia  and  Zagari  in  Italy.     Spitzka  claims,  however,  as  has 
already  l)een  stated,  that  he  has  been  able  to  produce  paralytic  rabies 
in  dogs  by  subdural  inoculations  of  the  spinal  cord  of  a  healthy  calf, 
common  yellow  soap,   and  stale  horse-urine,  thereby  proclucing  a 
purulent  meningitis  and  meningo-encephalitis.     It  does  not  seem  to 
me,  however,  that  these  latter  experiments  should  militate  against 
Pasteur's,  inasmuch  as  in  none  of  the  Pasteur  cases  was  meningitis 
or  meningo-encephalitis  produced.     Indeed,  Pasteur  and   his  asso- 
ciates do  not  claim  any  definite  characteristic  lesions  for  rabies.  They 
simply  maintain  that  in  the  medulla  and  the  spinal  cord  there  are 
found  accumulations  of  round  cells  in  the  [>eri vascular  spaces,  form- 
ing a  so-called  miliary  abscess,  and  oven  these  may  not  be  found  at 
all  in  the  early  stage,  although  in  paralytic  rabies  in  man  they  are 
more  marked.     Golgi  states  that  the  nuclei  of  the  medullary  nerve- 
cells  are  altered.     Gibier  descril)es  a  microbe  in  the  brain  of  a  rat, 
but  ho  has  not  been  able  to  color  or  cultivate  it.     Fol  has  demon- 
strated, in  spinal  cords  of  rabic  animals,  groups  of  small  granules 
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BpsembliDg  micrococci  lodged  in  the  neuroglia,  or  between  the  axis* 
cj'linders  and  the  sheatlx  of  SehwauiL  Cornil  and  Balie^,  however, 
have  Dot  been  able  to  tiud  these  microbes  of  Fol.  But  BaW§  has 
found  in  the  spinal  cord  of  mhic  animals  ronnd  microl^es  in  groups, 
which  he  has  been  able  to  cultivate,  and  the  injection  of  which  into 
aoimals  produced  rabies.  He  has  a  I  an  fonod  anotlier  micro  he  in  the 
cerebelhini  and  spinal  cortL  This  is  very  brtlliaot,  and  ordinarily 
forms  dense  and  thick  colonies  resembling  diploeueci  or  ovoid  bodies, 
often  with  a  tmusverse  striation  in  tlie  middle.     Rivaltaand  Dovnles- 

^prell  have  found  certain  microbes,  but  their  conclusions  have  not  l>een 

^Dcepted  by  bacterioloj^ists. 

It  we  may  trust  the  present  writers  upon  the  subjec^t,  the  symp- 
toms of  furious  rabies  in  the  dog  are  as  follows:  Alteration  in  the 
t>g*8  demeanor,  s<j  that  it  become  sullen,  shy*  and  restless;  halki- 
Datious  of  sight,  so  tliat  imaginary  objects  will  Im?  bitten  or  snapped 
at ;  strange  and  erratic  movements,  indicative  of  mental  al>crration ; 
transition  from  ol>L*diencc  and  aiFection  to  senii-delirious  outl mists,  or 
to  frenzy  or  fury  ;  an  irresistible  tendency  to  roam,  so  that  great  dis- 
tances  may  be  eovertd  iu  a  surprisingly  short  time ;  great  tendency 
to  bite;  greatly  increased  salivary  seei'etion,  which  be(X)mes  thicker 
and  more  viscid  ;  a  peculiar  howl,  which  is  descnl)ed  by  Fleming  as 
being  neither  a  bark,  howl,  growl,  nor  snarl,  but  a  curious  jumble  of 
all,  the  howl  lx?ing  prelominant ;  final ly,  exhaustion,  paralysis,  and 
death.  In  dumb  rabies  there  is  tlic  characteristic  paralysis  of  the 
lower  jaw.  so  that  the  dog  is  ini^pable  of  either  eating  or  drinking, 
or  of  closing  the  mouth  •  sometimes  also  a  certain  amount  of  turae- 
faction  of  the  pharynx  and  tongue,  and  finally,  paralysis  of  the  ex- 
tremities and  death.     In  so-called  tranquil  rabies  the  animal  is  in  a 

Condition  of  coma.     None  of  tlicse  animals  show  any  aversion  to 

JfattT,  contrary  to  the  nopuhir  i^lief 

The  symptoms  in  the  human  being  c^msist  at  first  of  general 
malaisey  mental  depression,  sliglit  insomnia,  and  some  vague  distress 
about  the  throat.     Attempts  at  drinking  oct-asion  pharyngeal  Spasm, 

^hich  spreads  to  the  ranst^les  of  respiration,  causing  a  short,  fpnck 

Inspiration,  like  tliat  produced  by  a  wtidden  affusion  of  cold  water, 
this  increasing  in  severity  to  a  strong  inspiratory  effort,  in  which  the 
extraonlinary  muscles  of  i^espiratiou  take  i>art,  so  that  tlie  sliouldera 
are  raise*],  and  even  the  facial  miisclt-s  may  draw  the  angles  of  the 
mouth  outward.  Keflex  excitabiMty  is  enormously  increased,  the 
slightest  cutaneous  irnpi*ession  bringing  on  a  spasm.     Salivary  secre- 

K'on  is  much  inerease<.l.     Vomiting  is  common.     The  muscular  spasm, 
)nfined  at  first  to  the  muscles  of  df^lutition  and  respiration,  may 
spread  to  the  other  mus«.*les  of  the  body,  and  the  convulsions  may 
^iecoroe  general, causing  cootinuons  muscular  rigidity,  or  opisthotonus, 
Ht  the  convulsive  movements  may  be  co*onlinate<l  and  closely  resem- 
Tile  the  hysteroid  variety.     Debrsions  may  occur,  or  even  delirium. 
There  is  no  such  dread  of  water  as  to  warrant  the  term  hydrophobia, 
as  many  of  even  the  recent  writei^s  would  have  us  supposes  but  the 
spasm  of  the  nui>9c*le8  of  dt^dutitiou  at  the  sight  of  water  is  only  a 
part  of  the  general  reflex  excitability,  as  is  shown  by  the  fact  that 
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glittering  objects,  loud  noises,  draughts  of  air,  may  cause  the  same 
spasms,  or  kindred  ones,  in  other  muscles.  In  many  cases  there  is 
a  curious  alternation  of  consciousness  with  furious  action.  Thus,  a 
patient  begs  the  bystandera  to  go  away,  as  he  fears  he  may  do  them 
damage ;  or,  a^^  Dr.  Ernst  tells  me  that  a  patient  of  his  did,  a  man 
may  fly  at  the  throat  of  an  attendant,  saying,  ^'  I  can't  help  it  f 
The  temperature  ranges  from  100°  to  104°  F.,  or,  exceptionally, 
106°  F.  Remissions  are  frequent.  Death  is  sudden,  or  by  gradual 
coma.  Paralysis  does  not  generally  occur,  although  it  has  beoi 
stated  that  paralytic  symptoms  similar  to  those  of  acute  ascending 
or  Landry's  paralysis  may  supervene;  but  as  there  are  only  two 
cases  to  support  this  claim,  and  as  one — a  man  named  Goffi—had 
been  inoculated  by  Pasteur's  "  intensive  "  method,  and  died  notwith- 
standing, it  needs  no  eminent  logician  to  perceive  that  the  probabil- 
ity of  me  symptoms  having  been  caused  by  Pasteur's  intensive  in- 
oculation is  much  greater  than  the  probability  of  their  having  been 
caused  by  rabies. 

The  differential  diagnosis  in  the  human  being  is  from  the  follow- 
ing diseases : 

Tetanus ; 
Delirium  grave ; 
Acute  mauia ; 
Epilepsy ; 
Hysteria. 

Tetanus  has  none  of  the  cerebral  symptoms. 

Delirium  grave  is  a  disease  of  long  duration,  although  in  some 
cases  it  may  be  very  difficult  to  make  the  differential  diagnosis. 

Acute  mania  has  a  more  gradual  onset  on  the  one  hand,  or  a  more 
acute  one  upon  the  other,  and  has  not  the  remissions  or  the  reflex 
excitability  of  hydrophobia. 

There  should  never  be  any  questiou  about  the  diagnosis  from 
epilepsy — in  which  there  is  none  of  the  reflex  excitability,  none  of 
the  remission,  and  in  which  there  is,  on  the  other  hand,  definite 
tonic  or  clonic  convulsions,  and  the  history  of  many  cases  of  epilepsy 
{vide  Chapter  IX.,  "  Epilepsy  "). 

In  hysteria  there  will  be  the  history  of  the  hysterical  diathesis,  or 
the  peculiar  emotional  condition,  or  the  hemiautesthesia;  and  sudden 
recovery  from  stout  assertions  of  the  absence  of  danger  will  confirm 
the  diagnosis. 

DIPHTHERITIC  PARALYSIS. 

History.  Diphtheritic  paralysis  was  first  described  by  Lepois 
in  1580,  a^ain  by  Heredia  in  1690,  by  Ghisi  in  the  Italian  epidemic 
of  1747  and  1748,  by  Chorael  in  France  in  1748,  and  by  Bard,  of 
New  York,  in  America  in  1771.  Singularly  enough,  these  observa- 
tions attracted  but  little  attention  until  the  early  part  of  the  nine- 
teenth century,  and  since  then  it  has  been  observed  by  all  the  promi- 
nent writers. 

Clinical  Symptoms.  The  paralysis  is  usually  not  observed 
until  the  first  or  second  week  after  the  convalescence  from  diphtheria, 
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although  it  may  occur  earlier  or  later.  It  is  generally  preceded  by 
some  of  the  usual  buccal  symptotns,  altfiongh  tliey  may  be  very 
jht,  but  it  ba.s  beeu  elaimetl  that  it  may  occur  without  them, 
Boissarie  has  related  several  such  seeming  cases,  which  are 
linly  rare  enough  to  be  worthy  of  note.  The  most  cxjmmoa 
iptoms  are  loss  of  tire  knee-jerk  and  palatal  paralysis.  The 
er  IS  evidence*!  by  the  nasal  intonation,  slow  speech,  snoring  in 
E^J>,  impaired  degluiition,  and  nasal  regurgitation  of  liijuids.  In 
BQcn  cases  there  are  usually  a  seosory  |>aralysis  of  the  fauces  and 
oviiU  and  lo^s  of  the  reflex.  Multiple  paralysis  is  the  next  most 
fre<|Ueiit  form,  and  this  may  be  preceiled  or  not  by  the  [lalatal 
paraly^is^  although  it  is  usually  precluded  by  the  loss  of  tlie  kuee- 
"  rk.  Different  muscles  may  be  affected.  The  liml^  are  most 
juently  implicated,  the  j>aralysis  is  usnally  bilateral  and  sym- 
etrical,  aud  occasionally  there  is  some  impairment  of  sensation  ; 
trunk-muscles  may  also  l>e  affected.  Cardiac  disturbances  are 
jmpiiratively  infrequent,  but  they  are  of  very  grave  import  when 
they  do  occur.  Hemiplegia  is  very  rare.  The  bladder  is  affected 
in  only  very  severe  cases.  The  most  common  symptom  due  to 
implication  of  the  eye  is  inijmirnient  of  near  visiou^dne  to  (laresis  of 
acoofomodotion^  and  with  this  is  sometimes  associate*!  a  paralysis  of 
the  internal  muscles  of  the  eyelmll  or  of  the  internal  recti,  and  even 
ptosis.  Almost  all  the  senses  may  be  affectccl  in  different  cases, 
although  im^iairment  of  hearing  never  ocenrs.  Convulsions  occur 
oocasioually  in  severe  cases.  After  the  [>aralysis  has  lasted  for 
several  weeks  there  is  generally  a  decreased  faradie  reaction,  and 
this  may  proceed  to  entire  lose  of  response  to  tliis  current,  although 
the  muHcles  ordinarily  respond  to  the  galvanic  current.  There  may 
even  be  a  reaction  of  degeneration. 

PATHOLCKiiCAL  Anatomv.  To  the  naked  eye  there  are  seldom 
ly  morbid  appearances  ext^'pt  some  hyj^enemia  or  minute  extrava- 
fttions.  Microsccjpicidly  tlie  muscles  are  sometimes  normal,  and  in 
1868  they  present  granular  and  fatty  degeneration.  In  tlie 
res  degeneration  is  found  in  all  the  severe  cases,  cither  in  the 
periphend  jiortions  or  in  the  whole  trunk,  although  the  jiosterior 
roots  are  usually  normal.  The  medullary  sheath  breaks  up,  the 
nuclei  of  the  sheath  of  Schwann  multiply,  and  oc^?asionally  the  axis- 
cylinders  disappear.  The  interstitial  tissue  is  geneitilly  unaffected, 
These  changes  have  L>een  found  both  in  the  palatal  nerves  and  in 
those  of  the  Hmbs.  The  changes  are  usually  limited  to  the  j^eripheral 
nerves,  but  occasionally  the  cells  of  the  anterior  ctjrnua  of  the  spinal 
our*l  undergo  granular  and  fatty  degeneration,  or  are  swollen, 
atrophied,  with  d^enerated  processes,  or  fi^ee  nnclei  arc  found  in  tlie 
gray  substance.  Ocnisionally,  though  rarely,  the  walls  of  the  vessels 
are  found  thickened,  or  the  vessels  are  dilated  and  congested.  There 
is  sometimes  softening  iA^  the  solBtance  of  the  cord,  and  in  other 
places  a  hypeneniia  without  softening,  in  eonjunction  with  the  cellu- 
lar cbanges  that  have  ali^eady  been  noted,  Tlie  pathological  appear- 
I  differ  very  much  in  different  cases,  so  that  they  may  vary  from 
ely  any  change  to  the  most  marked  of  those  which  we  have 
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detailed.  The  truth  of  the  matter  seems  to  be  that  the  disease  is 
dependent  upon  the  capricious  action  of  a  micro-organism,  so  that 
sometimes  one  lesion  is  found,  sometimes  another,  sometimes  one 
portion  of  the  nervous  system  is  affected  and  sometimes  another,  and 
it  has  even  been  observed  in  certain  cases  that  a  single  branch  of  a 
nerve  may  lose  its  function  while  the  other  branches  are  unaffected. 

The  micro-organism,  however,  is  still  a  matter  of  doubt    Atone 
time  it  was  supposed  that  it  was  the  micrococcus  or  spherical  bacte- 
rium ;  others  have  stated  that  the  diphtheritic  micrococci  were  the 
same  as  the  septic  micrococci.     Curtis  and  Satterthwaite,  reporting 
to  the  New  York  Board  of  Health  in  1877,  affirmed  their  belief  that 
the  micro-organism  could  not  be  distinguished  from  that  which  oc- 
curred in  the  ordinary  septic  material,  as  well  as  that  it  was  the 
chemical  substance  or  ptomaines  produced  by  the  diphtheritic  micro- 
organisms that  caused  the  usual  symptoms.     Wood  and  Formad,  in 
1882,  confirmed  these  statements.     In  1883  Klebs  found  a  peculiar 
bacillus  in  the  pseudo- membrane  and  in  the  surrounding  inflamed 
tissue,  and  this  was  afterward  investigated  by  Loeffler,  and  has  since 
been  known  as  the  Klebs-Loeffler  bacillus.     This  bacillus  is  motion- 
less, straight  or  curved,  about  the  size  of  the  tubercle  bacillus,  but 
doubly  thick.     Whilst  it  is  found  in  the  membrane,  it  is  not  found 
in  the  lymphatics,  internal  organs,  or  bloodvessels.     Loeffler,  how- 
ever, was  not  able  to  find  this  bacillus  in  some  typical  cases  of  diph- 
theria, although  Wellenhof  has  it.     Oertel  states  that  there  are  two 
kinds  of  microbes,  namely,  chain-forming  cocci  (streptococci)  and  rod- 
shaped  bacteria  with  rounded  extremities  (bacilli),  the  former  being 
found  iu  the  pseudo  membrane,  the  latter  iu  the  fibrinous  networks. 
Prudden  goes  no  further  than  to  say  that  there  is  a  streptococcus 
almost  constantly  present  in  the  peudo- membrane.     M.  W.  Taylor, 
of  London,  has  seemingly  adduced  proof  to  show  that  common  mould 
may  be  a  cause  of  diphtheria,  as  several  cases  occurred  in  a  sleeping- 
room  whose  walls  were  wet,  and  from  which  were  taken  the  asper- 
gillus,  coprinus,  and  penieillium  moulds. 

Prognosis.  The  prognosis  of  diphtheritic  paralysis  is  usually 
good,  although  cardiac  symptoms,  weakness  of  respiration,  or  long- 
continued  difficulty  of  deglutition  may  make  it  a  serious  matter. 

Diagnosis.  The  diagnosis  of  diphtheritic  paralysis  must  be  made 
upon  the  history  of  a  paralysis  having  succeeded  a  throat  trouble ;  or 
if  this  is  not  possible,  by  the  ocular  symptoms  conjoined  with  the 
absence  of  knee-jerk  and  inco-ordination  that  have  come  on  within  a 
brief  time.  Hysteria  is  said  sometimes  to  simulate  diphtheritic 
paralysis,  and  I  can  imagine  that  this  might  occur,  but  I  have  never 
seen  a  case.  The  diagnosis  can  easily  be  made  by  the  fact  that  in 
hysteria  there  is  not  the  atrophy,  the  ocular  symptoms,  the  loss  of 
kuoe-jerk,  or  the  partial  paralysis  and  loss  of  reflex. 

Treatment.  The  treatment  of  diphtheritic  paralysis  should  he 
by  rest,  careful  feeding,  drugs,  and  electricity.  The  patient  should  be 
put  to  bed  if  the  paralysis  involves  any  important  nerves  or  muscles, 
or  if  it  is  in  the  neighborhood  of  such.  Even  if  the  muscles  attected 
are  not  of  great  importance  to  life,  it  is  certainly  a  good  rule  to  keep 
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Bie  patient  in  bed  until  it  is  determinecl  exactly  how  far  the  disease 
ft  going  to  proL^ress,  for  the  first  gyiiiptoms  ai'e  not  necessarily  the 
Hfeveiiest  ones.     The  diet  should  ha  of  the  most  nutritious  character, 
pud  suitable  to  the  age  of  the  patient.     It  should  always  he  fluid 
%rhere  there  is  any  difficulty  in  deglutitiou,  and  witli  little  children 
the  Ijest  fixd  is  milk,  with  farinace<->us  suhstauces  and  nutritive  jellies* 
With  children  of  more  advant^ed  ap'  uiilk  should  always  t>e  the  basis 
of  the  diet,  and  to  this  should  be  addtnl  either  a  home  made  l>eef*tea, 
pr  some  one  of  the  bcef-prcparatious,  and  the  mt^t  should  be  cut  up 
TOto  minute  particles  or  the  juice  squct*zed  from  meat-     Witli  adults, 
milk,  farinaceous  substances,  nutritive  jellies,   beef-tea  or   beef-ex- 
ICBCtSi  and  koumiss,  will   form  an  aluindaut  diet  so  loug  tis  tliere  is 
danger  of  failure  of  deglutitiuu.     As  soon,  however,  as  the  difficulty 
of  degkitition  recedes,  the  diet  slioold  he  rapidly  pushe<l  to  the  highest 
point  of  nutrition  that  is  jiossil>le,  and  there  is  no  danger  whatever 
of  too  much  food,  provided  ttiat  the  skin  and  tiie  bowels  act  fairly 
well.     It  is  also  generally  advisal>le  to  employ  alcoholic  stimulation 
in  adulti^i  and  the  amount  used  should  vary  according  to  the  age  and 
habits  of  the  patient ;  but,  as  a  rule,  the  quantities  will  range  (mm  1 
to  3  ounces  in  the  twenty- four  hours.     When  there  are  cardiac  symp- 
toms the  patient  should  Ije  kept  in  a  retnirabcnt  posture  and  digitalis 
should  be  admiDistered,  the  dose  varying  in  a  cliild  from  1  to  5  drops 
fof  a  gootl,  freshly  and  reliably  prepared  tincture  every  four  or  five 
hours,  or  J  to  2  drops  of  a  trustworthy  Huid  extract  at  the  same 
intervals.     Aloijhol  is  also  of  considerable  value  in  doses  of  5  to  10 
drops  in  a  child  to  a  teaspoonful  for  an  adult,  every  two  »»r  tliree 
^ours.     Use  should  always  Ije  made  of  the  aromatic  spirit  of  am- 
plionia  when  dangerous  cardiac  symptoms  suddenly  supervene,  and 
m  diphtheritic  paralysis  of  gravity  it   is  my  custom  to  have  this 
aromatic  spirit  of  ammonia  kept  at  hand  in  case  of  an  emergency 
ariaiDg.     The  sulphate  of  strychnine  is  also  a  very  useful  drug  in 

Eof  caifliac  paralysis.  These  four  substances— -digitalis,  strv<*h- 
,  alcohol,  and  s|>irit  of  ammonia — *should  Ije  nse<l  with  a  metho<l, 
!ver,  and  not  indist^riminately.  The  ammonia  has  only  a  teni- 
|>orary  elfect,and  should  therefore  beeniploy(J  until  t lie  other  drugs 
can  begin  to  act.  The  alcohol  will  act  moat  quickly  next  to  the 
ammonia.  The  strychnine  and  digitalis  Ix'gin  to  act  at  about  the 
same  period  of  time.  For  these  reasons  the  ammonia  need  only  l)e 
need  at  the  onset  of  the  symptoms,  or  io  t^se  of  a  relapse,  whilst  the 
others  should  be  continuously  used  until  danger  is  past.  The  sul- 
phate of  strychnine  is  l>est  administered  hy|K)derouc^!ly,  and  the 
physician,  during  a  case  of  dij>h  then  tic  paralysis,  should  have  a 
■olution  at  hand  ;  y^  grain  in  a  very  young  ciiild,  ^  grain  in  one 
■older,  or  in  an  adult  -^  grain  usually  will  be  sufficient,  injected  once 
a  day.  When  tlie  imnieiJiate  danger  of  any  fatal  result  has  passed, 
attention  may  be  directed  to  an^esting  the  degeneration  of  nerve  and 
muscle,  and  the  bt?st  means  of  doing  this  are  maasage  and  electricity. 
Maasagc  must  l>e  used  very  gently,  only  upon  the  aifet*ted  muscles, 
and  never  prolongetl  over  ten  or  fifteen  minutes,  and  it  should  lie 
borne  in  mind  in  giving  it  that  the  object  is  to  facilitate  the  passage 
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of  blood  through  the  muscle  with  the  least  possible  mechanical  irrita- 
tion.    Faradism  should  be  applied  gently  to  the  muscles  and  nerves 
affected,  the  current  at  first  being  used  only  suificiently  to  be  just 
felt  by  the  patient,  and  then  gradually  increased,  but  never  made 
painful,  and  the  sittings  at  first  should  not  be  over  three  to  five 
minutes,  aud  increased  by  degrees  to  ten  or  fifteen  minutes.    At 
this  stage,  also,  tonics  should  be  administered,  and  the  best  of  these, 
in  my  opinion,  is  a  tonic  of  bark  or  quinine,  strychnine,  and  iron. 
The  ordinary  citrate  of  iron  and  quinine  of  the  Pharmacopoeia  is  as 
good  as  any,  and  the  dose  should  be  1  grain  three  times  a  day  to 
children,  3  grains  three  times  a  day  in  adults ;  and  with  this  may 
be  combined  sulphate  of  strychnine,  j^  ^rain  three  times  a  day  Id 
infants,  ^  in  children,  and  ^  in  adults,  dso  three  times  a  day.    If 
children  cannot  take  pills,  or  if  there  is  difficulty  in  giving  them  any 
medicine  that  has  much  taste,  the  quinine  may  be  given  in  the  form 
of  the  tannate  in  chocolates,  1  or  2  grains  each.     The  iron  may  be 
given  in  the  form  of  the  subcarbonate  of  iron,  10  to  30  grains,  accord- 
ing to  the  age,  and  this  may  be  put  into  some  hot  milk  darkened  with 
tea,  or  into  a  cup  of  cocoa,  where  its  taste  will  hardly  be  perceived, 
and  the  strychnine  may  be  given  in  solution.     All  these  substances, 
however,  may  be  administered  almost  as  well  in  the  form  of  the  tablet 
triturates  which  are  made  up  nowadays  so  reliably  by  many  manu- 
facturing houses.      As  the  patient   progresses  into  convalescence, 
treatment  should  not  be  abandoned,  but  tonics,  in  some  cases  small 
quantities  of  alcoholic  stimulants,  abundant  and  varied  diet,  and 
electricity,  should  be  continued,  and  every  effort  should  be  made  to 
avoid  fatigue.     These  patients  often  remaiu  weak  for  a  long  time 
afterward,  and  they  must  be  subjected  as  little  as  possible  to  fatigue 
and  depressing  influences.     Even  aft^r  a  recovery  has  been  made 
there  will  often  be  left  awkward  postures  from  muscular  paresis,  and 
sedulous  efforts  should  be  made  to  overcome  these  by  the  use  of  mas- 
sage and  gymnastic  exercises,  the  latter  being  directed  to  exercise 
and  strengthen  the  affected  muscle  or  muscles.     Braces  or  mechan- 
ical supports,  however,  should  not  be  used,  because  their  tendency  is 
to  cause  the  patient  to  rely  upon  the  steel  or  iron  of  them  rather  than 
to  increase  the  strength  of  the  paretic  muscles. 


CHAPTER    XL 

CEBTAIN  NERVOUS  SYMPTOMS  COMMON  TO   DIFFERENT 

DISEASES. 

VERTIGO. 

Vebtigo  is  a  symptom  of  so  fmqueut  occuri-epce  and  its  import  is 
pt  to  be  so  mach  exaggerattnl  timt  I  liave  tliouglit  it  wise  to  devote 
special  section  to  the  subjett.  The  iiKHuing  of  the  word  slioiild 
precisely  understood.  By  vertigo  is  meant  n  subjective  Beo^ation 
of  loss  of  equilibrium  without  loss  of  cousciuusness.  It  has  l>een  the 
custom  of  late  years  to  employ  the  term  iu  certain  losses  of  conscious- 
ness, notably  in  the  so-called  laryngeal  vertigo,  which  is  really  a 
laryngeal  epilei>sy.  In  true  vertigo  conscionsness  is  very  seldom  lost^ 
although  tbei'e  may  be  a  momentary  obscuration  of  consciousuess. 
The  causes  of  vertigo  are  manifold,  and  they  may  be  catalogued  as 
follows  : 

ILitbtemia ; 
Aural  disease ; 
Eye-strain ; 
Ana?mia ; 
Alcoholism  ; 
Gout ; 
Nepliritis ; 
I n trac mn i al  lesions; 
Spinal  lesions. 
Of  all  tlit^se  causes  the  most  frecjuent  in  my  experience  is  litlnemia. 
Gowers  states  that  aural   lesion  is  the  most  common  cause,  but  liis 
experience  has  either  been  f\)ntrary  to  mine,  or  else  the  typ*/s  set:*n  iu 
England  are  ditfei-eut   from  those  observed  in  this  country.     The 
vertigo  of  Uthoemia,  as  has  been  t!est*ribed  in  the  section  u[KDn  **  Neur- 
asthenia," may  vary  from  a  slight  sensation  of  loss  of  consciousness 
to  a  dizziness  that  causes  a  person  to  reel  almost  as  if  intoxicated. 
The  diagnosis  of  tliis  form  of  vertigo  can  easily  l>e  made  by  attention 
to  the  symptoms  that  have  l>een  narrattd  when  speaking  of  lithtemic 
neurasthenia,  as  well  as  by  an  exelusiou  of  other  causes. 

iAui*al  lesion  I  should  classify  as  the  most  frequent  cause  of  vertigo 
next  to  lithEGmia,  Tlie  lesion  may  be  either  in  the  external  auditory 
tneatuSy  the  middle  ear,  or  the  internal  ear,  and  the  diagnosis  be- 
tween these  different  hjailities  will  Ik-  fouud  stated  in  detail  iu  Chap- 
ter XV.,  **  M6ni^re*s  Disease.*'  As  has  been  seen,  the  auditory 
nerve  terminates  peripherally  in  the  internal  ear,  thence  runs  np 
^Mo  the  pons,  to  the  nuclei  in  tlie  floor  of  the  fourth  ventricle,  and 
^■thence  to  the  cerebellum,  whilst  its  cortical  termination    is  in  the 
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posterior  portions  of  the  first  two  temporal  convolutions.  It  is  still 
uncertain  as  to  whether  lesions  along  the  trunk  of  the  nerve  are 
capable  of  causing  vertigo.  Dana  has  related  a  remarkable  caseoi 
lesion  of  the  temporal  lobe  with  great  disturbance  of  equilibrium, 
but  he  was  himself  uncertain  as  to  whether  there  was  not  troable  in 
the  middle  or  internal  ear.  It  has  not  yet  been  proved  that  the 
disturbance  of  equilibrium  of  cerebellar  disease  is  due  to  the  im- 
plication of  the  auditory  nerve,  and  there  is  very  much  to  contradict 
any  such  view.  It  is  generally  no  difficult  matter  to  make  the 
diagnosis  between  a  lesion  of  the  ear  in  its  external,  middle,  or 
internal  departments,  and  a  lesion  of  the  nerve-trunk  or  of  the  base 
of  the  brain  or  the  cerebellum  or  the  temporal  convolutions.  (See 
chapter  on  "  Localization  of  Lesions,"  etc.) 

Nephritis  is  sometimes  a  cause  of  vertigo,  but  the  diagnosis  can 
be  readily  made  by  a  qualitative,  quantitative,  and  microscopical 
examination  of  the  urine,  although  it  must  be  remembered  that  a 
small  quantity  of  albumin  or  a  few  casts  may  be  found  with  various 
dietetic  and  functional  anomalies. 

Eye-strain  has  been  generally  supposed  in  the  profession  to  be  a 
very  common  cause  of  vertigo,  but  this  has  not  been  my  experieuce. 
It  is  undoubtedly  sometimes  a  cause,  but  not  nearly  so  often  as  is 
supposed.  This  eye-strain  may  be  due  to  strabismus,  errors  of  accom- 
modation, or  exophoria. 

Anaemia  is  sometimes,  though  rarely,  a  cause  of  vertigo,  and  in  all 
doubtful  cases  not  only  should  the  heart  and  the  great  bloodvessels 
coming  off  from  the  heart  be  carefully  examined  and  auscultated,  but 
it  may  even  he  necessary  to  examine  the  blood. 

Alcoholism,  like  anaemia,  is  sometimes,  though  rarely,  a  cause  of 
vertigo,  and  the  diagnosis  can  be  made  with  ease. 

What  has  been  said  of  anaemia  and  alcoholism  is  also  true  of 
gout. 

Intracranial  lesions  of  various  kinds  may  be  the  cause  of  vertigo, 
but  this  is  seldom  the  case  unless  the  intracranial  lesion  is  pro- 
nounced. This  fact  should  be  impressed  upon  patients,  because  it  is 
popularly  supposed  that  vertigo  means  intracranial  lesion,  and  I 
have  again  and  aj^in  seen  lives  blighted  from  a  fear  of  this  and  the 
doubt  of  physicians.  It  is  easy  enough  to  make  the  diagnosis  by 
the  presence  of  the  classical  symptoms  of  intracranial  lesions, 
namely,  vomiting,  pronounced  headache,  optic  neuritis,  optic- nerve 
atrophy,  paralysis,  motor  or  sensory,  such  defects  of  vision  as  hemi- 
anopsia or  amaurosis,  word-deafness,  aphasia,  and  mental  imjKiir- 
ment. 

Lesions  of  the  spinal  cord  are  infrequently  the  cause  of  vertigo, 
except  in  the  case  of  locomotor  ataxia.  The  diagnosis  must  be  made 
by  the  preseuce  of  the  well-known  symptoms  of  spinal  lesions,  such 
as  paralysis  of  motion  and  sensation,  the  bladder  and  rectum,  atrophy, 
loss  of  tendon-roHex,  violent  pains,  etc. 

In  the  yast  majority  of  cases,  however,  vertigo  is  due  to  lith^emia, 
aural  disease,  or  eye-strain  ;  indeed,  so  much  is  this  the  case  that 
it  is  usually  safe  to  assume  that  one  of  these  three  causes  is  at  play 
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when  a  patient  comes  coo^plaiuing  of  vertigo,  for  when  there  are 
graver  lesions  the  vertigo  becomes  a  minor  symptom  in  the  patieufs 
estimation. 

K  The  protjnosis  of  tlie  v^ertigo  will  cle|M^nil  upuu  the  lesion.  In 
Vlh^emia  it  is  very  apt  to  be  jjeraistent,  espetnally  during  the  warmer 
mooths  of  the  year,  and  it  may  continue  for  years  or  throughout  a 
lifetime^  so  that  it  is  well  to  inform  the  patient  of  this  fact,  and  in- 
duce him  to  become  at'customed  to  the  symptom  and  to  regard  it 
as  of  no  importauce.  In  the  section  upon  **  Neurasthenia ''  I  have 
spoken  more  fully  upon  this  subject.  Wlien  the  vertigo  \h  cau^^ed 
by  aural  lesion  the  prognosis  will  depend  upon  whether  tlje  cause 
is  removable,  which  is  general iy  the  c^ase  in  leslous  of  the  external 
ear,  often  the  case  iu  lesions  of  the  middle  ear,  and  seldom  the  (use 
in  lesions  of  the  internal  ear,  Wlien  the  vertigo  is  due  to  eye-strain 
the  prc^gnosiis  varies.  If  there  is  exophoria,  or  strabismus,  or  error 
of  acconunodation  that  cnu  be  removed,  the  prc^guosis  is  goixl  ;  but 
when  it  is  due  to  amaurosis  or  hemianopsia,  the  causes  ai^e  usually 
not  removable,  and  the  prognosis  is  grave*  The  vertigo  of  ansemia 
b  of  excellent  prognoais.  Wheu  due  to  alcf>holi8m  it  is  usually  cura- 
ble if  the  alcoholism  can  Lm  cured  and  has  left  no  structural  legions. 
The  vertigo  of  nc[)hntis  dejjends  ujxm  wlietlier  the  nephritis  iscura- 
able,  so  that  the  prognosis  is  gooil  in  the  acute  nephritis  of  children 
after  the  exanthemata,  and  also  often  gocjd  iu  the  acute  nephritic  of 
adults,  whilst  it  is  grave  in  the  clironic  forms  of  nephritis.  In  intra- 
cimuial  and  spinal  lesions  the  prognosis  of  vertigo  depends  upon 
whetlier  the  spinal  lesion  is  one  that  can  be  cured.  Usually,  with 
the  exception  of  intracranial  syphilis,  intracranial  lesions  are  of 
grave  prognosis,  so  that  the  vertigo  resulting  from  them  is  a  serious 
matter,  and  this  is  also  true  of  spinal  lesions  capable  of  causing 
vertigo. 

For  the  vertigo  itself  there  is  no  treatment  except  the  removal  of 
the  cause. 

HEADACHE. 


Like  vertigo,  headache  is  so  general  a  symptom  that  I  have 
Ibought  it  best  to  devote  a  short  section  to  it.  The  causes  of  head- 
ache are — 

Migraine  ; 

Eye^strain  ; 

Nephritis ; 

Anemia ; 

Alcoholism  ; 

Lithfemia; 

Reflex  headache ; 

Melancholia; 

Acclimation  ; 

Indigestion ; 

Intracranial  lesion ; 

Locomotor  ataxia. 
[igraiQe,  when  typical,  is  a  quasi-periodical  headache  limited  to 
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one  side  of  the  head  or  spreading  over  the  whole  head ;  but  when  it 
is  noii-typical  it  may  be  more  or  less  localized.  The  typical  migraine 
cau  be  easily  diagnosed,  because  it  comes  only  at  intervals,  lasting 
a  day  or  a  few  days,  between  which  the  patient  is  entirely  free 
from  the  attacks.  The  non- typical  or  localized  migraine,  however, 
is  often  not  properly  recognized,  and  more  especially  is  this  apt  to 
be  the  case  when  the  typical  attacks  of  migraine  have  become  less 
in  degree  or  have  largely  died  out,  and  their  place  has  been  taken 
by  a  constant  localized  headache  or  neuralgia.  Migraine,  it  should 
be  rememl)ered,  is  a  very  mobile  disease,  and  it  is  by  no  means  infre- 
quent, as  I  have  pointed  out  in  the  chapter  upon  it,  to  find  its  place 
taken  by  epilepsy,  and  it  may  also  disappear  and  lose  its  typical 
periodicity  and  intensity.  The  diagnosis,  however,  can  be  made  by 
any  one  who  is  aware  of  this  circumstance,  for  all  that  is  necessa^ 
is  to  inquire  carefully  into  the  antecedent  history,  when  the  patient 
will  be  found  to  have  had  previous  attacks  of  migraine ;  and  tosome 
extent  the  diagnosis  will  be  confirmed  by  the  success  of  the  proper 
treatment. 

Eye-strain  is  sometimes  a  cause  of  headache,  but  not  nearly  so 
oft«n  as  physicians  generally  suppose.  Errors  of  refraction,  stra- 
bismus, and  exophoria  may  cause  it.  The  diagnosis  can  be  made  by 
exclusion  of  other  causes  and  by  the  determination  of  the  causes 
capable  of  causing  eye-strain. 

Nephritis  is  a  frequent  cause  of  headache,  and  in  every  case  of 
headache  occurring  in  an  adult  that  cannot  be  properly  explained  a 
careful  qualitative  and  quantitative  chemical  analysis  should  be 
made  of  the  urine. 

Anjeraia  is  also  a  frequent  cause  of  headache,  and  the  diagnosis 
must  not  be  made  by  observation  of  the  color  of  the  lips  and  the 
conjunctiva,  but  the  heart  and  large  vessels  leading  off  from  the 
heart  should  be  carefully  auscultated,  and,  if  necessary,  a  microscopi- 
cal examinatiou  should  be  made  of  the  blood.  The  diagnosis  is 
readily  made. 

Alcoholism  is  not  a  very  frequent  cause  of  headache,  but  it  does 
sometimes  produce  it. 

The  headache  of  lithsemia  is  not  mentioned  here  because  it  is  a 
true  headache,  but  rather  because  I  desire  to  call  attention  to  the 
fact  that  it  is  more  often  a  sense  of  pressure  and  fulness  about  the 
head. 

Headache  may  sometimes  occur  reflexly  from  disease  of  uon- 
nervoiis  organs,  such  as  the  stomach  and  the  i>elvic  viscera,  the  latter 
espec'ijilly  in  the  female;  but  this  cause  is  by  no  means  so  frequent 
as  is  generally  supposd. 

The  headache  of  melancholia,  like  the  headache  of  lithaemia,  is 
not  mentioned  here  because  it  is  a  true  headache,  but  rather  to  call 
attention  to  its  distinction  from  a  true  headache.  The  melancholiac 
suffers  only  from  various  abnormal  sensations  about  the  head  when 
he  is  afflicted  with  what  I  have  called  simple  melancholia,  and  in 
such  a  case  the  sensations  are  mainly  or  entirely  in  the  back  of  the 
head  and  neck,  but  they  will  sometimes  pass  up  to  the  vertex  and 
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dtOtise  themaelves  over  the  iiead,  aod  they  may  even  ocrasiooally 
be  ioteose.  The  aecon]panymg  nielaneholia,  the  peculiar  facieSy  tlie 
losoronia,  and  the  suicidal  ira pulse  will,  os  has  already  Ix^en  stated 
{ride  *'  Melaocholia--),  make  tiie  diagnosis  easy. 

The  process  of  aet*limation    will  often    produce  vague,  diffused 

headache  that  may  at  times  become  quite  severe,  aud  this  proce*^  of 

acclimation,  as  is  oficu  overlooked,  is  not  only  observc<l  in  those 

who  take  up  a  permanent  residence  in  a  place,  but  in  tliose  who  go 

to  a  ditfercut  climate  for  a  short  time.     It  is  constsiDtly  f^en  in  the 

jioun tains  and  at  the  seashore  (luring  the  summer  movement  of  our 

^Dierican   popuhition,  and  in  a  less  cU-gree  in  the  winter  resorts. 

^■or  is  it  observed  only  io  those  who  have  made  a  great  change  of 

Hi  mate,  for  even  the  dwcllei's  in  our  seaboard  cities  sutler  from  it  in 

nr»t  taking  up  their  residence  at  tfie  seashore.     It  is  generally,  but 

^rroneoosly,  ascribed  to  errors  of  digestion,  although  olien  no  proof 

whatever  can  lye  obtained  of  the  existence  of  tliese. 

"    Indigestion  is  sometimes  a  cause  of  headache,  but  not  nearly  so 

often  as  is  generally  supposed* 

Intracranial  lesions  causing  headache  can,  of  course,  be  readily 
diagnosed  by  means  of  the  characteristic  symptoms,  such  as  neuro- 
retinitis  or  optic-nerve  atrophy,  paralysis  of  motion  and  sensation, 
ward'deafuess,  aphasia,  blindness  or  partial  defects  of  vision^  vomit- 
ing and  convulsions.     The  headache  of  intracranial  syphilis  is,  as  I 
^ftve  already  stated  (**  Syphilis  of  the  Nervous  System*-),  a  quasi- 
Beriodicjil    headaehe  owurring   either  to  wan!   night   or  during   tiie 
Bfternoon,  soraetimes  in  tlie  morning,  and  is  atx'om pa nied  by  obsti- 
Hate  insomnia,  and  the  lieailaclie  and  the  insomnia  cease  upon  the 
supervention  of  paralysis  or  convulsions,  or  dementia — /.  e,,  u|>on  the 
supervention  of  destructive  lesions. 

Of  all  the  spinal  lesions,  locomotor  ataxia  is  the  only  one  that 
will  give  rise  to  headaclie.  and  tliis  is  only  exceptionally.  When  it 
does  occur  it  is  an  intense  burning,  stubbing,  or  liglitning-like  pain 
that  either  comes  and  goes  with  great  violence  and  caprice,  or  in 
some  exceptional  eases  is  localized.  The  diagnosis,  however,  is 
readily  made  by  the  coexistence  of  other  symptoms  of  locomotor 
ataxia,  such  as  tlie  characteristic  ataxia,  stabbing  and  lightning-like 
pains  in  the  limbs  and  trunk,  the  loss  of  knee-jerk,  the  optic-nerve 
atrophy,  and  the  bladder-symptoms. 

The  prognosis  of  headache  will  depnd,  of  course,  upon  the  cause. 

That  of  liti»Bemia,  eye-strain,  alcoholism,  aoiemia,  acclimation,  and 

reflex  disorders  is  good.     The  heiidache  of   nephritis  is  of  serious 

omen,  unless  the  nephritis  is  an  acute  and  transient  one,  sut»h  as 

neciirs  in  children  after  tlie  exanthemata,  nr  in  some  cases  in  adults. 

^^he  headache  of  intracranial  lesion  is  usually  a  serious  matter,  except 

in  the  ease  of  intracmnial  syphilis  in  tlie  etirly  stages,  l)etbre  struc- 

^junil  lesion  has  taken  place,  as  indit!ated  by  paralysis  and  convuU 

■pions,  when  it  may  be  entirely  cured  by  vigorous  and  proper  trciit* 

^nent*     The  headache  of  loi*omotor  ataxia  is  of  gmve   prognosis, 

although  it  may  often  \>e  alIeviate^^  eousiderably, 
K    The  treat  men  t  of  hcndachc  deivcnds  uijon  the  cause  to  a  certaiu 
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extent,  for  if  this  is  removable,  such  removal  may  l)e  all  the  treat- 
ment that  is  required.     For  the  relief  of  the  pain  itself  the  best  drugs 
are  opium  or  morphine,  antipyrin,  phenacetine,  the  bromides,  canna- 
bis indiea,  menthol,  and  cerebral  galvanization.     Opium,  or,  better 
still,  its  alkaloid,  morphine,  is  undoubtedly  the  best  drug  with  which 
to  relieve  violent  and  acute  headache,  and  the  physician  should  not 
hesitate  to  employ  it  in  proper  cases.     He  should  always  administer 
it  himself  hypoderraically,  nowever,  and  never  trust  the  hypodermic 
needle  in  the  patient's  hands,  nor  should  he  give  it  by  the  mouth,  not 
only  because  it  is  far  less  efficacious  than  when  given  hypodermicallj, 
but  also  because  there  is  great  danger  of  the  patient  forming  the  mor- 
phine-habit. It  should  be  laid  down  as  an  axiom  that  a  headache  must 
be  controlled  and  that  the  headache-habit  must  be  broken  up,  and,  if 
necessary,  this  must  be  done  by  means  of  morphine.     In  most  cases, 
however,  it  will  not  be  necessary  to  resort  to  this  drug,  which, 
although  it  is  undoubtedly  the  most  efficacious,  may  yet  lead  to  the 
formation  of  a  dangerous  habit.     It  is  a  curious  clinical  fact  that 
although  morphine  or  opium  may  be  given  with  impunity  in  melan- 
cholia, so  far  as  the  formation  of  the  habit  is  concerned,  it  is  very 
apt  to  lead  to  the  formation  of  such  a  habit  when  used  in  simple 
headache  unless  there  is  a  grave  necessity.     In  other  words,  it  would 
seem  as  if  great  pain  or  grave  disease  protected  the  human  being 
against  the  formation  of  the  morphine-habit.    Antipyrin  undoubtedly 
stands  next  to  opium  in  its  effect  upon  the  headache,  but  the  objec- 
tion to  the  drug  is  that  it  is  apt  to  be  depressing,  and  it  should  there- 
fore be  employed  with  great  caution.     It  is  best  to  give  it  in  doses  of 
5  grains  every  hour  or  two  until  the  headache  has  been  controlled  or 
until  15  or  20  grains  have  been  given,  watching  the  pulse  carefully  all 
the  time,  and  ascertaining  by  the  experience  of  one  attack  what  the 
patient  can  stand  in  the  next.     Phenacetine  is  not  a  reliable  drug  in 
cases  of  headache,  as  it  has  in  my  experience  a  more  peculiarly  bene- 
ficial effect  upon  the  nerves  of  the  trunk  and  limbs  than  upon  the 
nerves  of  the  head  and  neck.    Nevertheless,  in  some  exceptional  cases 
it  will  act  very  well,  and  it  is  always  worth  while  to  make  a  trial  of  it 
if  the  headache  is  not  very  acute,  as  it  produces  very  little  depression, 
so  that  doses  of  15  to  30  grains  may  be  given  to  a  healthy  individual 
of  average  strength  in  the  course  of  the  twenty-four  hours.    The  bro- 
mides are  not  of  much  use  except  in  the  headaches  due  to  acclimation 
and  migraine,  in  which  they  sometimes  act  like  a  charm,  and  occasion- 
ally tiiey  will  do  very  well  in  the  headache  of  eye-strain,  lithaemia, 
nephritis,  and  some  headaches  that  are  due  to  intracranial  lesions. 
Cannabis  indica  is  seldom  of  any  use  except  in  the  headache  of  intra- 
cranial lesions  and  migraine,  but  iu  the  latter  it  must  be  given  in 
continued  doses  of  J  or  J  grain  between  the  attacks,  and  during  the 
attacks  opium  or  morphine,  bromide,  antipyrin,  or  phenacetine  must 
be  employed.     Pepjierniint  in  doses  of  10  to  15  drops  of  spt.  menth. 
pip.  (U.  S.  and  B.  P.)  every  hour  or  two,  in  a  wineglass  of  water,  or 
in  the  form  of  a  menthol-pencil  rubbed  over  the  aching  head  or 
brows,  is  sometimes  of  great  use  in  the  lighter  forms  of  headache, 
but  it  is  absolutely  worthless  in  severe  cases.     Cerebral  galvauiza- 
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is  odIv  of  use  in  tho  cases  of  slight  coDtinuous  headaciies^  aod  it 
is  valueless  10  the  acute  attacks,  A  small  ciirn^nt  of  two  or  three 
milliamp^rt^,  with  a  sitting  of  three  minutes,  rc^peated  every  day  or 
Severn  I  times  in  the  day,  should  be  employed.  Combinations  of  these 
different  drugs  may  often  be  made  with  advantage.  Thus,  in  cases 
of  migraine  a  eorabiuation  of  cannabis  indica  with  bromide  of  potash 
and  phenacetine  will  often  act  like  a  charm,  as  in  this  prescription  : 


B. — Potaaa.  bromid- 
Phenacetine 
Catinab,  iDdieae 


5«. 

gr.jM. 

M.  ft,  10  chart,  do.  vj. 

S.— Dose,  one  powder  in  a  vriDe^las^  of  water  ;  to  be  repeated  as  needed. 


Or  in  the  headache  of  intnienuiial  lesion  a  combination  of  cannabis 
indica,  bromide  of  potash,  and  sulphate  of  morphine,  will  also  act 
beneficially,  as  thus  : 


B. — ^Ext.  canoak  iud 

Potass,  brfimid*          ,         *        .         *        . 
Morph.  sulpb 

ft.  in  chart,  no.  viij. 
3, — One  powder  once  or  twice  daily,  in  a  cup  of  milk,  beef-tea,  or  cocoa. 


giv. 


Sulphate  of  quinine  may  be  combined  with  sorae  of  these  drugs 
with  great  advantage  in  certain  headaches,  sucli  oh  those  of  intra- 
cranial lesion,  locomotor  ataxia,  actjliraatioo,  nephriti?^,  and  intra* 
cranial  syphilis.  It  is  a  curious  eliuical  fact,  however,  that  the 
headache  of  intracranial  syphilis  cannot  be  controlled  by  any  of 
these  analgesics^  aud  the  t>cst  remedy  for  it  is  the  iodide  of  potash  in 
the  lar^  doses  that  haveljeen  recommende<l  in  the  section  on  **  Syphilis 
of  the  Nervous  System.*'  When  the  headache  is  acute,  quiet,  rest, 
cold  or  warm  applications,  as  may  l>e  most  agreeable,  will  be  useful 
^adjuvants,  aud  at  snch  [leriods  a  brisk  movement  of  the  bowels  or 
^■pfveu  an  emetic  will  also  aid  greatly.  lu  headache  from  indigestion 
^'m  full  dose  of  a  reliable  pepsin  will  often  give  remarkable  relief  when 
the  indigestion  is  stomachic,  but  when  it  is  intestinal  5  grains  of  salol 
will  act  much  tetter  than  panereatin.  The  salol  may  Ijc  rep^iated 
three  or  four  times  during  the  day  if  necessary.  The  headache  of 
ansemia  can  be  overcome  not  only  by  the  administration  of  large 
dose  of  inm  (lude  "  Neurasthenia  '*),  but  it  should  be  remem- 
bered that  this  will  often  not  Ije  sufficient,  and  in  such  cases  sulphate 
of  quininCp  2  grains  three  times  a  day,  w^ith  -r^j  grain  of  the  bichloride 
of  mercury,  should  also  be  administered,  ami  care  should  be  taken 
that  the  bowels  are  kept  in  good  ortler,  although  there  should  be 
DO  violent  purgation  or  excessive  use  of  mercurials.  The  general 
health  in  all  erases  of  headaches  should  be  carefully  attended  to. 
The  diet  should  be  as  nounshing  as  possible,  and  great  attention 
should  be  j>aid  to  its  variety.  Even  in  cases  of  hciidachedue  to 
■^gdigestiou  the  patient  should  not  be  allowed  to  enter  upm  the 
^Bi8ypba8*like  task  of  eliminating  those  articles  of  tixxl  which  are 
tiiought   to   csanse   indigestion,  for  experience   has   shown  me  that 
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systematic  elimination  of  this  kind  very  often  leads  to  a  downright 
process  of  starvation.  The  details  of  such  a  feeding  process  have  been 
fully  dwelt  upon  in  the  section  upon  "  Neurasthenia."  Indeed  the 
treatment  of  the  different  varieties  of  headache  should  be  studied  in 
the  different  chapters  in  which  I  have  discussed  the  various  causative 
lesions. 

msoiooA. 

At  the  very  outset  of  this  subject  we  are  met  by  the  query  as  to  * 
what  we  kuow  of  the  exact  molecular  alterations  in  the  brain  that 
constitute  sleep,  and  to  this  our  auswer  must  be  absolutely  negative. 
There  have  been  all  sorts  of  theories^  to  be  sure,  as  to  the  rationak 
of  sleep,  but  they  have  been  pure  theories.  Durham,  Hammond, 
Mosso,  Veit,  Pettenkoffer,  and  others  have  thought  that  sleep  was 
due  to  anaemia,  or,  more  properly  speaking,  to  ischsemia  of  the 
cerebral  substance,  or  to  a  diminished  use  of  oxygen  in  the  cortical 
cells.  But  no  one  has  made  the  slightest  effort  to  show  whether 
these  phenomena  are  cause  or  effect ;  nor  is  it  possible  in  the  exist- 
ing state  of  our  scientific  apparatus  to  know  anything  more,  for  the 
molecular  changes  that  take  place  in  purely  functional  phenomena 
can  never  be  known  until  we  have  reached  such  a  point  in  our 
scientific  development  as  to  be  able  to  plunge  some  instrument  into 
the  brain  and  study  the  action  of  the  living  cell.  It  must  be  re- 
membered that  the  cortex  of  the  brain,  some  alteration  in  which 
probably  produces  sleep,  is  a  wonderfully  complex  structure.  Seven 
or  eight  cortical  layers  have  been  described,  each  differing  as  much 
from  each  other  as  do  the  cells  of  different  organs ;  and  we  know 
absolutely  nothing  of  the  function  appertaining  to  each  layer  of  cells, 
except  that  there  is  a  probability  that  certain  of  the  larger  ones— 
the  so-called  ganglion-cells — are  possessed  of  nervous  functions. 

At  the  very  beginning,  therefore,  we  must  confront  squarely  the 
unwelcome  fact  that  sleep  aud  its  derangements  must  be  studied  from 
a  purely  clinical  and  therefore  somewhat  empirical  point  of  view, 
and  that  in  order  to  combat  insomnia  intelligently  we  must  study 
the  conditions  of  disease  in  which  it  is  manifested.  Limiting  our- 
selves in  this  manner,  we  find  that  insomnia  is  caused  by — 

The  passions,  especially  worry,  anxiety,  and  grief; 

Pain  ; 

Febrile  disorders ; 

Neurasthenia ; 

Certain  insanities; 

Certain  organic  diseases  of  the  cerebrum  ; 

Certain  drugs  or  food -substances. 
The  treatment  of  insomnia  will  vary  very  greatly  according  as  it 
is  being  produced  by  one  or  the  other  of  these  causes,  with  which  it 
will  be  best  to  deal  separately. 

At  this  point  it  may  be  well  to  dwell  for  a  moment  upon  the 
means  at  our  disposal  for  inducing  sleep,  and  especially  upon  the 
different  hypnotics  now  in  vogue,  namely :  chloral,  sulphonal,  trional, 
ehloralamid,  urethan,  and  paraldehyde.     I  have  ranked  these  in  the 
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prtler  in  which  I  nmsider  them  the  moet  efficadous.     Jo  my  hands 
chloral  hydrate  is  the  iiuist  effective  of  them  all  ;  hut  it  is  a  drug 
jrhicli  I  rarely  employ,  because  of  the  depressing  effects  it  is  likely 
mb  producei  especially  if  long  contiuued.     Sniphoual  is  the  drug 
which  hus  acted  best,  by  all  odds,  in  my  hiinds,  although  I  seldom 
WA\^  it  alone,   but  iisnally  in  combinatioo  with  brooiide,  or,  as  I 
Hiall  have  m'ca^^ion  to  ind ietUe  later  on,  witli  opium.     Ten  grains 
Bf  sulphonal,  with  10  or  20  grains  of  the  bromide  of  potassium, 
are  an  effective  sleep- producer  in  the  majority  of  (^se.-*,  and  tlie  dose 
^  sulphonal  can   lie   incniisetl,  if  nea^ssary,  to  20  or  *10  grains, 
Btbough   it  IS  seldom  necessary  to  give   more   than  20  grains  of 
oromide.     Sulphonal  should  always  be  given   about  an  hour  before 
bedtime,  best  in  a  cup  of  booillon,  soup,  milk,  or  cliorolate,  or  in  a 
Bpmpreased  tablet.     In  my  ex|K^rieni^  it  is  not  absorbed  for  an  hour 
Vr  so,  and  its  maximum  eirectsare  producwl  thn.^orfour  hours  ailcr 
it  is  taken  ;  so  that  it  is  not  a  reliable  drug  to  produ<je  sleep  quickly, 
for  which  pnrpose  chloralamid  is  preferable.    The  dose  of  clilonilamid 
should  be  much  larger  than  tliat  of  sulphonal,  never  less  than  30 
drops  at  the  outset,  and  frL-qucntly  40  to  60*     The  objection  to  it  is 
its  taste,  which  t*an  l)e  disguisiHl  by  giving  it  in  capsules  or  tincture 
■lade  with  some  bitter  substance.     Lately,  however,  it  is  made  into 
■itnpregsed  tablets,  which  are  the  best  means  of  aduiinistration.     In 
Bany  cases,  when  it  is  necessary  to  induce  sleep  inunediately,  and 
when   the  sulphonal  alone  or  with   the  bromide  will  not  do  this,  I 
use  chloralamid  fii^st,  and  tlien  instruct  the  patient  to  take  the  sul- 
phonal when  dnivvsiness  is  l>eg[nning,     Trional  is  fairly  reliable  in 
some  coses,  but  it  is  capricious  in  its  effect s^  and  much  more  apt  to 
prcxluce  unpleasant  results.     Ui^ethan  in  my  hands  has  not  been  a 
reliable  drug  extxjpt  in  the  very  mildest  forms  of  insomnia.     Paral- 
dehyde is   ranked    by   some   authors  as   a   very  ettective   hy|inotic, 
but   I  have  not  found  it  reliable,  j>erhaps  l:>ecause  my  use  of  it  has 
been  limited  on  account  of  the  very  unpleasant,  nmwkiah  odor  of 
the  breath  that  it  is  apt  to  induce  in  certain  patients  when  chju- 
tiniieiK     This  odor  cannot  be  removed  by  any  means  that  I  have 
tried,  although  the  tincture  of  bitter  orange-|>eel   has  l)ecn  vauntetl 
against   it — which,  however,  I   have  f«:mnd  to  lie  |wrfet*tly  useless. 
Aside  from  the  use  of  these  hypuotics,  pure  and  simple,  we  can  in 
some  cases  rniluce  sleep  by  mental  and  physir^al  repose,  by  hypnotism, 
hy  oold  and  warm  eiiusious,  by  electrieity,  by  change  of  scene  and 
■arroundings,  by  travel,  by  massage,  and  by  stimulants. 
ff  Prol>ably  the  most  intractable  of  all   forms  of  insomnia  is  that 
Mttted  by  the  passions.     In  such  ciLses  it  becomes  a  matter  of  infinite 
tact  to  know  how  far  it  is  best  to  use  a  pure  hypnotic  and  to  what 
extent  it  is  wise  to  accustom  the  patient  to  the  use  of  such  drugs. 
Usually,  however,  sleep  can  be  at  least  temporarily  iudui^  by  the 
employment  of  the  bromides  in  combination  with  one  of  the  pure 
hypnotics.      Isolation   that  shall  e<induce  to    mental   and  physical 
r^poAe  will,  of  course,  be  of  very  great  aid  ;  but,  af^er  all,  tliere  is  no 
means,  save  time,  of  le*isening  the  perturbation  of  a  great  passion. 
%  The  insomnia  produced  by  pain  usually  proceeds  from  neuralgia, 
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neuritis,  the  early  stage  of  pleumy,  pDeumonia^  peri  ton  itis,  aod 

certain  acuto  i>elvic  afft^tions  in  the  female,  articular  and  muscular 
rheumatisiiij  certain  painful  affectionfl  of  the  eye,  certain  iDfeetioas 
disorders  (eBpecially  influenza),  intracranial  turaor,  cerebral  meniD- 
gitiSj  and  intracranial  syphilid.  In  all  these  conditions  the  rule 
should  be  to  asi'ertain  first  how  far  the  pain  can  be  controlled  by 
the  proper  treatment  of  the  disease,  and  then  how  much  sleep  will 
cjorae  when  the  pain  is  relieved.  Iji  no  case,  however,  should  anal- 
gesics and  hypnotics  be  used  except  as  adjuvants  to  the  proper  treat* 
ment  of  the  disease  directly  causing  the  pain  and  indirectly  the  in- 
somnia. Then  the  next  consideration  should  l^  as  to  whether  the 
pain  is  acute,  suljacute,  or  chronic  ;  for  while  it  may  be  permissible, 
and  often  nei*es8ary,  to  use  analgesics  and  hypnotics  for  the  relief  of 
pain  that  is  acute  and  of  short  du ration,  it  might  be  very  inadvisable 
to  use  them  in  chronic  eases*  In  one  disease,  however,  intracranial 
syphilis,  it  is  perfectly  useless  to  attempt  to  overcome  the  pain  or  the 
insomnia  except  by  means  of  iodide,  with  or  without  mercury,  aod 
this  should  never  be  forgotten.  In  neuralgia  the  cause  of  the  j»ain 
produeiug  insomnia  sbonld  always  Ije  carefully  siiught  for,  and  it  is 
generally  to  be  found  in  a  condition  of  malnutrition  or  somedire*:*t  or 
indirect  irritant.  In  the  case  of  raalDutrition  the  [Miin  and  the  result- 
ing insomnia  should  first  l»e  treated  by  means  of  rest  and  abundance  of 
good  and  varied  food,  with  milk  and  beef- tea  (vide  section  on  "Neii- 
ralgia'').  Every  case  of  neuralgia  that  is  not  due  to  a  direct  or  reflex 
irritant  should  be  treaicil  by  means  of  such  combination  of  rest  and 
dietetics,  to  which  in  many  cases  it  may  be  useful  to  add  iron,  either 
the  dialysecl  or  the  albuminate^  in  2  or  3  drachm  doses,  three  times 
a  day,  given  in  a  cup  of  water  after  meals,  or  the  peptonate  of  iron, 
in  ermipresse^d  tablet,  gr.  iij  three  limes  daily,  or  ferratin,  gr.  iv-viij, 
three  times  daily,  in  capsule.  But  if  neuralgia  is  due  to  a  direct  or 
reflex  irritant,  it  will  have  been  raused  by  either  a  neuroma,  a  cica- 
trix, a  mass  of  callu?^,  an  inflamed  joint,  a  pulmonary  or  abdominal 
adhesion,  an  inflamed  viscus,  a  lesion  of  the  uaso-pharvux,  of  the 
ear,  or  of  the  eye  (ciiber  error  of  refraction  or  muscular  insuifi* 
ciency  or  direct  ocular  lesion),  nephritTS,  lithicmia,  gout,  ansemia, 
or  leuetxjythiemia ;  and  all  of  these  should  l>e  carefully  sought  for 
and  treated,  if  present,  before  the  pain  and  insomnia  are  diretlly 
attended  to.  In  many  of  these  cases,  therefore,  it  will  hap{)en  that 
the  pain  and  subsequent  insomnia  will  c*ease  without  the  direct  need 
of  any  analgesics  or  hypnotics  ;  but  if  this  should  not  be  the  case, 
it  may  become  ue<-es8ary  to  relieve  the  jiain  absolutely,  and  this 
should  he  done  by  means  of  quiDtne  in  2  or  3  grain  d<»ses,  in  com- 
bination with  a  reliable  and  fresh  prejiaration  of  salicylate  of  sodium 
in  2  or  3  grain  dost^s,  two  or  three  times  a  day  ;  or,  if  this  will 
not  answer,  phenacetiue  may  be  added,  5  or  10  grains  at  a  dose; 
or  it  may  even  be  advisable  to  try  an ti pyrin,  in  doses  of  10  to  15 

f rains,  but  I  am  very  much  opposed  to  this  drug  because  of  its 
epressing  effects,  of  which  I  have  seen  some  sad  examples,  so  that  I 
should  not  advise  its  use  even  in  the  most  robust  individuals,  except 
temporarily.     Blisters  along  the  course  of  the  affected   nerve;,  or 
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oocasioDal  cauterization  with  the  Paquelin  cautery,  will  often  be 
found  of  great  vahie-  Exalgine  has  not  provetl  i-eliable  iu  my  hands. 
If  tnorphiDe  is  to  l>e  used,  it  should  only  be  for  the  control  of  acute 
paio  that  cannot  otherwisu  be  relieved,  and  theu  it  should  never  be 
given  except  by  the  pliysician  !iims€*lf.  I  am  not  one  of  those  who 
place  much  credence  in  the  sensational  stories  about  the  forniation  of 
opium-eaterH  by  pliysieiane,  fi>r  I  l)elieve  that  when  a  man  or  woman 
faeootnea  an  opium-fiend,  in  the  vast  majority  uf  cases  there  is  an 
Briginal  defect  in  tliat  man  or  woman  wliirh  would  have  led  them 
TO  form  this  or  some  other  habit  upon  favorable  op|>ortunity,  I 
know  of  no  reason  why  all  of  us  cannot  steal  or  forge  or  take 
opium  or  hasheesli  or  gamble  or  lie  or  do  other  things  which  the 
moral  sense  of  civilization  eondenms,  unless  it  is  timt  we  have  within 
our  brains  and  spinal  cord  that  restraining  force  whicli  physiologists 
call  inhibition  and  theologists  cidl  cxinscienee ;  and  the  individual 
who  forms  the  opium  or  any  other  drug- habit  is  usually  one  of  those 
afflicted  with  an  hereilitary  or  personal  prcxl  is  position  toward  vicious 
habits.  I  should  therefore  nut  use  opium  in  one  of  this  class,  but  I 
should  employ  it  fi-eely  for  the  relief  of  acute  pain  in  one  who  is  not  of 
this  type.  If  hypnotics  are  needed,  after  all,  sul  phonal  or  chloral - 
amid  is  usually  the  best.  Of  neuritis  the  same  remarks  may  be 
made  as  of  neuralgia. 

In  the  early  stage  of  pneumonia  and  pleurisy  the  pain  and  insomnia 
may  often  be  relievwl  by  hot  fomentations,  an  oil-skin  jacket,  and 
rest  in  bed,  without  resort  to  analgesias  or  hypnotics;  and  either 
analgesics  or  hypnotics  should  l>e  administered  with  very  great  r^ard 
to  the  condition  of  the  heart  and  extent  of  implication  oi  the  lungs  ; 
indeed,  in  all  cases  it  will  be  best,  if  possible,  to  rely  upon  the  effects 
nf  stimulation  by  means  of  eggnog,  milk-punch,  and  some  light 
^bodhubstance  ai  Ixdtime,  rather  than  upon  pain-relievers  or  sleep- 
producers.  If  hypnotics  have  to  be  used,  sulphonal  and  chloralamid 
are  again  the  best. 

In  peritonitis  opium  can  lie  used  with  a  far  freer  hand  than  in  the 

fMdmonary  affections,  for  the  well-known  reason  that  it  rt^tricts  the 
riction  of  the  peritoneum,  and  it  may  l>e  quite  sntticicut  to  relieve 
the  insc»mnia.     If  not,  hy|>notics  must  be  usecl,  and  I  know  of  no 

Particular  choice  among  them  except  for  the  general  reasons  that 
ave  been  stated  in  the  introductory  paragraph. 
These  same  considerations  apply  to  the  treatment  of  acute  pelvic 
affections  of  the  female. 
^    In  acute  artieutar  rheumatism  the  salicylates,  alkalies,  lotions,  and 
B^t  will  usually  Ix'  found  to  be  of  more  value  for  the  relief  of  pain 
than  morphine  or  the  other  analgesia's;  and  therefore,  if  the  insomnia 
is  not  relieved  by  the  former  means,  use  should  imme<liately  be  made 
of  the  hypnotics  proi>er,  but  these,  of  course,  should  only  l>e  employed 
80  long  as  the  eases  are  acute,  and  should  be  withdrawn  as  the  dis- 
eaae  becomes  chronic^  when  the  continuance  of  the  insomnia  should 
be  met  with  some  light  food  or  stimuhint;  or  with  massage  or  gentle 
faradization  at  bedtime.    The  insomuia  caused  by  the  pain  of  articu- 
lar rheumatism  should  never  be  treated  by  morphine  or  opium  unless 
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it  is  very  acute,  when  it  may  have  to  be  met  temporarily  in  this  way; 
hut  in  the  vast  proportion  of  cases  hot  applications,  galvanization, 
faradization,  massage,  salicylate  of  sodium,  oil  of  gaultheria,  and 
rest,  will  suffice  to  overcome  the  insomnia  if  the  causative  disease  is 
properly  treated. 

In  some  acute  affections  of  the  eye  the  pain  may  be  so  sharp  as  to 
cause  insomnia,  and  in  such  conditions  the  relief  of  pain  by  means 
of  cocaine  will  usually  be  all  that  is  needed,  although  it  may  happen 
that  morphine  will  have  to  be  used.  If  we  could  employ  cocaine 
with  such  instantaneous  effects  about  other  parts  of  the  body  as  we 
can  about  the  eye,  we  should  have  at  our  disposal  for  general  anal- 
gesic purposes  a  drug  of  far  more  potency  than  any  of  which  we  can 
now  boast. 

Certain  acute  affections  of  the  ear  causing  sufficient  pain  to  pro- 
duce insomnia  must,  of  course,  first  be  treated,  so  far  as  is  possible, 
by  relief  of  the  particular  lesion  presented,  but  if  then  the  insomnia 
and  pain  continue,  the  former  will  generally  disappear  with  the  latter, 
so  that  analgesics — best  of  all,  morphine — will  be  all  that  is  needed. 
If  the  condition  should,  however,  become  chronic,  then  some  less 
dangerous  pain-reliever  should  be  used.  In  some  irritable  and  hys- 
terical individuals,  however,  a  very  slight  irritation  of  the  internal 
auditory  meatus  in  the  form  of  some  little  ulceration  is  often  the  cause 
of  considerable  pain  and  insomnia,  both  of  which  maybe  relieved  by 
treatment  of  the  cause. 

When  certain  infectious  diseases  cause  pain  and  secondarily  insom- 
nia, it  may  happen  that  analgesics  alone  may  relieve,  or,  as  is  gen- 
erally the  case,  both  analgesics  and  hypnotics  will  have  to  be  em- 
ployed. 

Intracranial  tumor  seldom  causes  insomnia,  unless  it  is  syphilitic; 
indeed,  there  is  often  a  tendency  to  too  much  sleep,  verging  upon 
coma  rather  than  insomnia.  If,  however,  insomnia  should  result 
in  a  case  presenting  symptoms  of  intracranial  lesions,  this  fact 
of  itself  should  render  us  suspicious  of  intracranial  syphilis,  and 
careful  trial  should  therefore  be  made  at  once  of  large  doses  of  the 
iodide,  commencing  with  thirty  drops  of  the  saturated  solution 
of  the  iodide  of  potassium,  given  every  four  or  five  hours  in  a 
full  tumblGr  of  water,  Vichy,  or  Giesshiibler,  and  increasing  the 
doso  every  day  by  three  to  five  drops  at  each  dose,  until  100  or 
200  grains  in  the  twenty-four  hours  have  been  reached  in  cases 
that  have  not  l)eeu  treated  before  for  syphilis,  and  in  cases  that  have 
l)een  so  treated,  until  a  dose  shall  be  reached  that  is  fully  double  the 
maximum  of  what  they  had  ever  taken  before.  I  have  not  much 
faith  in  the  use  of  mercury  in  intracranial  tumors  of  syphilitic  origin 
or  in  intracranial  syphilis.  In  few  of  these  syphilitic  cases  will 
hypnotics  or  analgesics  be  found  of  any  use. 

The  pain  of  cerebro-meniugitis  can  usually  be  better  treated  by 
ergot,  bromide  of  potassium,  and  iodide  of  potassium  than  by  aual- 
gesics,  and  these  will  often  be  sufficient  to  relieve  the  insomnia  if  it 
l)e  dependent  upon  the  pain.  Where  this  is  not  the  case,  or  where 
tiie  insomnia  is  a  symptom  per  se  of  the  meningitis,  hypnotics  must 
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He  U8e(l  ;  and  of  these;  I  think  that  eliloral  is  usual ly  by  all  means 
Hie  lR*8t,  if  the  cardiac  (condition  (>f  the  patient  will  warrant  it. 

The  insomnia  of  febrile  eonditions  will  imiially  recjuire  the  use 
of  liypuotit^,  and  those  used  should  h\t  governed  by  tlie  strength 
wjo{  the  patient,     I   prefer  eul phonal  in  these  febrile  conditions — 10 
^frains  of  it  with  an  equal  quantity  of  bromide — and,  if  nect^^sary^  a 
BDmll  uuantity  of  opium  or  mor|>luiie,  the  latter   hy(>odermically. 
The  sulphate  of  quinine  or  strychnine  i:^n  be  eombined  with  them 
with  advantage  in  asthenic  c^nditiuns,     Kevertheleas,  in  none  of  the 
febrile  condition*^  should  the  hypnotics  1m?  iis(>d,  iu  my  opinion,  un- 
BbBS  the  eflect  of  alcoholic  wtiniulauts  and  tlic  bromides  has  first  l)een 
tried.     Great  care  should  be  taken  not  to  render  the  patient  depen- 
dent upon  any  hypnotic. 

In  neurasthenia  insomnia  is  not  apt  to  be  a  frequent  condition, 
for  I  think  that  most  cases  of  so  called  neurasthenia  with  obstinate 
ineomnia  are  really  simple  melancholia,  with  the  diagnostic  symp- 
toms to  which  1  have  already  called  attention,  and  to  which  I  shall 
E*n  allude.     It  may  hapj>en,  however,  that  neurasthenia  will  l>e 
mpanied  by  a  slight  degree  of  insomnia,  and  then  it  should  be 
determined  as  to  whether  the  neurasthenia  is  reflex,  lithiemic, 
aural,  or  simple.     In  niaoy  uf  these  cases  the  retlcx  irritant  must  l>e 
removed,  altliongh   I    may  say,  in  passing,   that  too  much  stress 
should  not  be  laid  upon  slight  conditions  of  non-nervous  organs 
as  {>ossible  reflex  causes,  and  the  conneetioD  between  cause  and  effect 
^bontd  l>e  carefully  demonstrated  before  a  positive  conclusion  ia 
bached.     In  all  these  forms  of  neurasthenia  the  underlying  disease 
Bust  be  treatcHJ,  aut!  most  relief  will  l>e  obtaine<l  from  dietetics  and 
^mt  rather  than  from  Ijypnotics.     Neuralgia  and  neurasthenia  of  the 
simple  variety  are  Ix^st  treated  in  the  way  that  I  have  indicate<l  when 
speaking  of  neuralgia,     if  the  insomnia  should  not  be  relieved  by 
tnis  general  treatment,  a  glass  of  milk,  a  cup  of  cocoa,  or  a  half- 
ounce  of  whiskey  in  a  milk-punch  or  eggnog,  or  in  water,  as  the 
patient  may  desire,  should   l>e  given  at  liedtime,  with,  possibly,  in 
those  who  can  digest  food  at  this  time,  a  light  supper. 

In  certain  exhaustive  diseases,  such  as  typhoid  fever  and  antemia, 
hypnotics  should  never  be  ustMl  until  tliey  l3ecomc  absohitely  neces- 
sary, as  every  purpose  will  be  answerer!  by  continued  iloses  of  heart - 
stimulants  through  the  day,  with  or  without  quinine,  and  projier  sup- 
port through  the  twenty- four  hours  with  alcohf*lic  stimulants,  witli 
an  extra  dose  just  before  iMxItime  in  the  shape  of  a  milk-punch  or 
I  eggnog;  and  I  fiave  seen  hypnotics  prorluee  very  disastrous  results 
such  cases.  If  it  t>ecomes  necessary  to  use  them^  a  second  dose 
bonld  never  be  given  until  the  effect  of  the  first  one  has  been  ob- 
rvM  by  the  attending  physician,  and  only  very  moderate  quanti- 

should  l>e  e m  p  1  oy  ed . 

I  liave  liad  occasion  to  call  attention  to  a  certain  group  of  symp- 

[ns  as  diagnostic  of  simple  melancholia,  namely,  melancholia,  ob- 

inate  iciscminia^  and  a  pcctdiar  sensation  to  which  I  have  given  the 

ime  of  |iost*oervical  aclie,  wfjich  is  located  in  the  head,  occiput,  or 

pper  cervical   spine^  and  which  is   differently  locidizeil    by   each 
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patieDt.  (  Vide  section  upon  '*  Melancholia.")  By  means  of  these 
symptoms  a  positive  diagnosis  can  be  made  between  a  commeQcing 
melaDcholia  and  a  simple  neurasthenia.  The  insomnia  of  this  form 
of  disease  should  never  be  mistaken  for  the  insomnia  from  the  other 
causes  I  have  enumerated,  and  attention  to  the  presence  of  the  post- 
cervical  ache  and  the  peculiar  melancholia  should  prevent  any  odd- 
fusion  in  diagnosis.  The  treatment  of  this  form  oi  insomnia  is  the 
treatment  of  melancholia.  In  general  paresis  hypnotics  may  he 
needed,  but  usually  the  administration  of  hyoscine,  ^hr  S^^f  ^^ 
hyoscyamine,  yJit  g^^  {^^^  preferably  the  former,  because  it  is  much 
less  depressing),  together  with  10  to  15  grains  of  the  bromide  of 

Sotassium,  will  often  be  sufficient,  when  given  two  or  three  times  a 
ay,  to  quiet  the  patient  and  overcome  insomnia.     Should  this  not 
be  the  case,  it  will  usually  be  because  the  excitement  has  not  been 
removed,  and  then  it  will  often  be  wise  to  make  use  of  sulphonal 
in  6-  to  10-grain  doses,  two  or  three  times  a  day,  the  last  dose  being 
given  at  bedtime,  with  or  without  the  hyoscine  or  the  bromide  of 
potassium  ;  but  this  should  only  be  done  with  robust  individuals,  or, 
if  temporarily  employed  with  others,  the  heart  should  be  watched 
carefully,  and  in  all  cases  it  is  usually  best  to  give  tonic  doses  of 
quinine  at  the  same  time.     In  the  acute  forms  of  insanity,  such  as 
hallucinatory  insanity  or  acute  paranoia,  insomnia  is  not  usually 
moi*e  than  a  temporary  symptom,  and  it  can  be  overcome  by  any 
one  of  the  hypnotics.     The  insomnia  of  the  chronic  insanities  be- 
comes a  feature  at  certain  times  of  the  month  or  at  certain  periods 
of  the  year,  but  it  is  scarcely  worth  while  to  interfere  with  it  unless 
it  becomes  very  marked  and  disturbs  the  patient's  nutrition,  in  which 
case  it  will  be  best  treated  by  hypnotics  given  with  a  light  supper 
at  bedtime,  or  even  with  some  alcoholic  stimulant  in  debilitated  cases. 
Certain  organic  diseases  of  the  cerebrum  may  produce  insomnia, 
such  as  tumors,  the  different  forms  of  meningitis,  abscess,  and  chronic 
arterial  disease ;  but   in  thase  maladies  there  is  more  of  a  tendency 
to  too  much  sleep,  frequently  bordering  upon  coma,  rather  than  to 
insomnia.    In  one  organic  disease  of  the  brain,  however — intraeraniaV 
syphilis — as  I  have  pointed  out  {vide  section  upon  "  Syphilis  of  i^^ 
Nervous  System  "),  the  insomnia  in  the  early  stage  is  apt  to  be  ver^ 
obstinate,  and  is  accompanied  by  quasi-periodical  headache,  the  qua^^' 
periodicity  being  generally  nocturnal,  although  it  not  infrequen'*^^)' 
conies  in  the  afternoon  or  morning,  and  the  headache  and  insomi"^^' 
cease  abruptly  upon  the  supervention  of  any  hemiplegic  or  couvulsi^   ^ 
symptoms.     In  intracranial  syphilis  the  insomnia  is  never  affects    "^ 
iu   the  least   by  hypnotics,  whilst  administration   of  the  iodide 
potassium  in  sufficiently  large  doses  will  invariably  relieve  it ;  a^* 
for  this  purpose  use  should  be  made  of  the  saturated  solution  of  t 
i(xlide,  beginning  with  20  drops  after  meals  in  a  full  tumbler  of  wa<^ 
or  Vichy  or  Giesshiibler,  and  increasing  rapidly  by  the  addition  o^^ 
drops  each  day  to  each  dose  until  the  insomnia  and  the  headacr' 
yield,  or  iodisin  has  been  produced.    No  arbitrary  dose  short  of  th^^"* 
effects  should  deter  one  in  the  administration  of  the  drug.     A^     ^ 
matter  of  fact,  it  will  usually  require  from  100  to  200  grains  da^A' 
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■ 

IBkt  a  person  who  has  not  been  accustoiiifd  to  ranch  iodide,  whilst 
■I  old  syphilitic  cases  it  will  recinire  much  larger  doses,  one  in  my 
%t|)erienctj  having  ueedecJ  600  grains  in  the  day-  Wlien  the  iodide 
is  gis'en  in  these  large  doses,  as  I  have  dire«:-t(xl,  it  is  very  seldom 
that  any  unpleasant  symptoms  arise  frora  the  stoniurli  or  the  skin. 
In  intracranial  syphilis  I  have  little  tltith  in  mercury,  and  I  never 
■lie  it  in  these  insomnic  mses  unless  I  am  unable  to  pngh  the  iodide 
Ikr  enough,  when  I  endeavor  to  increase  its  effect  by  means  of  the 
mercury,  although  I  firmly  Ijelieve  that  tor  some  unknown  reason 
iodide  alone  is  much  more  effective  in  these  cases  than  mercury 
alone. 

Excluding  the  insomnia  which  is  caused  by  tiie  ptLssions,  pain, 
certaio  exhaustive  diseasej*,  simple  melancholia,  certain  chronic  insan- 
itie»,  and  intracranial  syphilis,  the  most  common  cause  is  to  lie 
found  in  the  use  of  certain  drugSj  stimulant  narcotics,  or  iomh ;  and 
insomnia  from  these  thri^  latter  causes  is  much  more  fi^tiuent  tfian 
id  generally  imagined.  We  are  all  familiar  with  tlje  et!e<l  of  coffee 
ill  prociueing  sleeplessness,  and  yet  there  seems  to  be  an  idea  that 
feflTee  can  l)e  drunk  ad  lifjitHm  in  the  morning  if  it  be  avoided  at 
Cight  I  liave  found  that  many  individuals  have  sleeplessnt^ss  which 
is  produced  by  this  cause.  Tobacco  in  some  susceptible  intlividuals 
will  produce  insomnia  when  used  in  any  form,  and  the  only  safety 
for  such  persons  is  to  eschew  it  altogetlier.  I  am  inclined  to  think 
that  the  numWr  of  such  people  is  larger  than  is  geuemlly  supposed. 
Tea  is  also  a  substant^  that  will  produce  insomnia,  although  not  in 
many  cases*  Some  individuals  have  a  susceptibility  to  certain  kinds 
of  wine,  so  that  one  individual  cannot  drink  champagne  for  this 
reasoo,  another  cannot  use  Imrguudy,  a  third  cannot  employ  brandy, 
~    'a  fourth  must  abstain  from  pork. 

COMA. 

Coma  may  result  from^ — 
Trauma ; 
Nephritis ; 
Alcoholism  ; 
Diabetes ; 

Cerebral  hemorrhage ; 
Epilepsy  ; 
Migraine, 
lo  every  case  the  treatment  of  coma  will  materially  depend,  of 
irae,  upcm  the  cause,  so  that  the  diagnosis  of  the  latter  should   l>e 
carefully  made. 

In  trauma  the  patient  should  be  allowed  to  rec»over  from  the  shock 
of  the  injury,  which  should  \je  remedied  as  soon  as  possible,  so  that 
fractures  of  the  hmes  of  the  extremities,  trunk,  skull,  or  cord  may 
be  properly  attended  to  or  prevented  from  complicating  matters  by 
pressing  upon  the  viscera  wliich  they  should  shi^lt^T* 
^^^  i^^phritis  the  patient  should  l>e  purged  freely^  best  by  ^grain 
^^■of  a  reliable  preparation  of  elaterium,  or  by  croton  oil,  1  or  2 
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drops  at  a  dofie,  at  the  same  time  that  a  profiue  penpiration  is  in- 
diioed  either  by  a  hypodermio  iojection  of  pilooarpine  or  a  foil  doae 
of  jaborandi.  * 

Id  the  coma  of  alcoholism  there  is,  of  ooora^  nothing  to  be  done 
hot  to  sustain  the  patient's  str^igth,  if  need  be,  and  wait  ontil  die 
eflect  of  the  aloohoi  has  passed  away. 

In  diabetic  coma  free  porgation  will  be  most  efleotive. 

In  the  coma  of  cerebral  hemorrhage  a  caiefbl  inqnirj  should  at  fint 
be  made  to  ascertain  whether  it  is  the  cerebral  bemorriutte  of  nqihritii 
or  chronic  endarteritis,  of  general  paresis  or  some  other  structnnl 
disease,  such  as  disseminated  sderosis,  tumor,  etc  The  diagnoni  of 
nephritis  can  always  be  made  by  examination  of  the  urim,  and  pos- 
siUy  by  oedema  of  the  eyelids,  feet,  and  hands.  The  diaffnosis  of 
dironic  endarteritis  can  be  made  by  the  exdnsion  of  nephritis,  bf 
llie  presence  of  tortuous  and  rigid  arteries,  hj  a  hypertrophied  heut, 
and  by  the  age  of  the  patient  The  diagnosis  of  disseminated  sckn- 
sis  may  be  much  more  difficult  anless  a  history  of  the  patient  hsi 
been  obtained  before  the  coma  supervened,  although  the  fiuct  dl  the 
patient  being  a  youth  or  young  adult  with  a  tremor  may  lead  to  a 
suspicion  of  the  cause. 


CHAPTER    XII. 


SOMNAMBULISM  AND  ALLIED  DIS0EDER8. 


SOMKAMBtJLISM. 

Somnambulism  ig  a  riinous  [ihase  of  nixrturnnl  (^rebrution  that  is 
most  aualagouB  to  the  CLUKlition  whioh  h  prmltieed  by  hyptiotii^m, 
whilst  its  next  closest  aualcjgiie  is  tlie  double  coiisc-ioiisness  which  is 
oocasionally  observed  in  epileptics.  Although  tlie  soraoambuUstic 
mind  is  usually  much  more  automatic  than  the  waking  one  and 
capable  of  a  for  less  degree  of  reasoning  intelligence,  there  are  yet 
some  remarkable  instances  upon  record  of  the  intellectual  vigor  oi' 
this  semi-dreaming  state.  An  *4d  friend  of  mine,  a  physician  of 
distinction,  tells  me  that  when  he  was  at  college  he  had  a  certain 
eBSay  to  complete,  and  that  be  went  to  bt*d  tire<l  out,  intending  to 
complete  it  the  next  morning;  but  when  he  awoke,  he  found  the  essay 
completely  written  to  the  end  in  his  own  handwriting  with  exactly  the 
aame  vein  of  logic  and  subtle  thought  in  which  tie  had  l^egun  it,  so 
that  he  must  have  gotten  up  in  the  night  and  iiuished  it  in  a  som- 
oambulistic  condition,  Tuke  tells  of  a  schoolboy  who  bad  been  set 
to  prove  the  47th  problem  of  Euclidn,  Book  L,  but  he  was  unable  at 
first  to  master  it,  and  retired  to  bed  still  thinking  of  the  subjeet.  He 
was  found  by  his  teacher  late  at  night  kneeling  on  his  Ijed  with  his 
fiice  to  the  wall,  pointing  from  spot  to  spot  as  if  following  a  prmif  in 
a  figure  on  a  black Ixmrd,  so  abs<jrbed  in  his  oecutmtion  that  he  paid 
no  attention  to  the  light  of  the  candle  or  when  addressed.  The  next 
morning  the  teacher  said  to  him  :  **  Welf»  John,  have  you  finished 
your  proof?"  To  which  he  repUeil  :  **  Yes,  I  have ;  I  dreamed  it, 
remembereiJ  my  dream  this  mornings  got  out  of  bed  as  Biwn  as  I 
could  see,  and  wrote  it  out  at  the  window/'  Another  story  is  told  of 
aevenil  ambitious  young  ladies,  who  found  in  the  morning  that  they 
had  learnetl  their  lessons  without  any  knowledge  of  having  studie<l 
them.  This  piutzled  them  all  for  some  time,  until  bite  one  nr^ht  the 
mother,  returning  home  from  a  visit  when  the  moon  was  shining 
brightly,  found  one  <if  her  daughters  seated  at  the  window  in  her 
nigntdress  only,  sound  asleep,  with  her  les-^on  book  in  her  hand  In 
1878  a  man  named  Frazer  killed  his  child  in  Glasgow*  When  he 
waa  put  upon  trial  some  most  remarkable  fa<'ts  were  proved  as  to  his 
somnambulistic  feats.  He  had  Ix^n  awustomed  when  a  l>oy  to  fetch- 
ing milk  from  a  farm  near  by,  so  he  once  got  up  in  the  night  while 
asleep,  dressed  himself,  got  the  pitcher,  and  went  to  the  farm.  At 
another  time,  when  asleep,  be  went  to  a  timber  yard  and  moved  logs 
until  the  rain  awoke  him.  When  a  young  man  of  tw*euty-one  fie 
was  frequently  found  at  the  landing-place  or  a  pond,  asleep,  walking 
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into  the  water,  loudly  calling  his  sister  by  name,  and  reaching  out 
his  arms  as  if  to  rescue  her  from  drowning.     Although  the  contact 
with  the  water  sometimes  roused  him,  it  did  not  always  do  so.    He 
had  no  recollection  whatsoever  in  the  morning  of  these  escapades. 
At  other  times  he  would  wake  up  in  the  night  with  a  feeling  of  some 
great  impending  evil,  such  as  that  the  house  was  on  fire,  that  its  walls 
were  about  to  fall  upon  him,  that  his  child  was  falling  down  a  pit, 
or  that  a  wild  beast  nad  got  into  the  room  and  was  about  to  attack 
him,  so  that  he  would  tear  his  wife  and  child  out  of  bed  to  save  them, 
all  the  time  roaring  inarticulately ;  or  he  would  pursue  the  beast 
through  the  room,  or  he  would  suddenly  seize  his  companion  by  the 
throat  with  the  idea  that  he  was  engaged  in  a  struggle  with  the  beast. 
His  eyes  would  be  wide  open  and  staring,  he  would  avoid  the  furni- 
ture, would  lifl  up  chairs  and  throw  them  at  the  beast,  and  had  often 
injured  himself.     He  had  frequently  attacked  his  father,  wife,  half- 
sister,  fellow-lodgers,  and  a  fellow-prisoner  in  the  jail.  When  he  killed 
his  child  he  had  seen  ''  a  large  white  beast  flying  up  from  the  floor 
and  passing  through  the  back  of  the  bed  where  the  child  lay ;  he 
grasped  at  the  beast,  trying  to  catch  it ;  succeeded  in  seizing  it,  and 
springing  out  of  the  bed,  he  dashed  it  on  the  wall  or  floor  to  destroy 
it.''     He  manifested  the  greatest  horror  upon  coming  to  and  finding 
what  he  had  done.   A  pupil  of  the  school  of  St.  Pons,  while  somnam- 
bulistic, attempted  to  stab  his  teacher  in  the  night,  was  disarmed,  and 
taken  to  another  room,  where  he  slept  till  morning,  when  he  had  not 
the  faintest  memory  of  what  had  taken  place.     A  certain  Madame 
X.,  whose  story  is  told  by  Mesnet,  made  a  suicidal  attempt  in  bis 
presence  whilst  she  was  somnambulistic.     She  made  a  noose  of  her 
apron,  fastening  one  end  to  a  chair  and  the  other  to  the  top  of  .the 
window.     Then  she  kneeled  down  in  prayer,  made  the  sign  of  the 
cross,  mounted  the  stool,  put  her  head  in  the  noose,  and  tried  to 
hang  herself.     Mesnet,  scientific  to  the  core,  very  properly  let  her 
hang  as  long  as  he  dared  to,  and  then  stopped  the  performance. 
At  another  time  she  attempted  to  kill  herself  by  violently  throwing 
herself  on  the  floor,  after  having  failed  to  fling  herself  out  of  the 
window.     At  still  another  time  she  tried  poison,  filling  a  glass  with 
water,  putting  several  coins  in  it,  and  hiding  it  after  bidding  fare- 
well to  her  family  in  writing;  the  next  night,  when  she  was  again 
somnambulistic,  she  took  the  glass,  but  changed  her  mind  again, 
writing  to  her  family  explaining  her  change  of  purpose.     Mesnet 
relates  some  interesting  experiments  made  upon  a  French  sergeant  in 
a  condition  of  somnambulism,  demonstrating  the  excitation  of  ideas 
in  the  mind  through  the  sense  of  touch  in  the  extremities.     This 
soldier  touched  a  table,  passed  his  hands  over  it,  and  then,  finding 
nothing,  opened  a  drawer,  took  out  a  pen,  found  paper  and  an  ink- 
stand, got  a  chair  and  wrote  a  letter  to   his   commanding  officer, 
sj^eaking  of  his  own  bravery  and    asking  for  a  medal.     A  thick 
metallic  plate  was  then  placed  before  his  eyes  so  as  completely  to 
intercept  vision.     After  a  few  moments,  during  which  he  wrote  a  few 
words  with  a  jumbled  stroke,  he  stopped,  but  without  any  petulance. 
The  plate  was  removed,  and  he  went  on  writing.     Water  was  sub- 
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stitiited  for  the  ink,  and  when  he  perceived  this,  which  he  did 
qaickly,  he  stopped,  carefully  examining  the  pen  but  not  the  inkpot. 

The  prognosis  of  somnambulism  is  usually  good,  as  the  phenom- 
ena can  generally  be  made  to  cease  by  judicious  treatment. 

The  diagnosis  is  a  simple  matter,  and  difficulty  concerning  it  can 
only  come  up  in  a  criminal  case,  when,  of  course,  the  previous  history 
of  the  patient  will  be  of  crucial  importance. 

The  physician  should  endeavor  to  break  up  the  somnambulistic 
tendency  as  well  as  treat  the  immediate  attack.  The  general  health 
of  the  patient  should  be  carefully  ascertained,  any  mental  or  physical 
overstrain  removed,  and  any  tendency  to  anaemia  should  be  reme- 
died. The  treatment  of  the  immediate  attacks  should  be  by  the 
use  of  belladonna,  bromide  of  potash,  circumcision,  and  removal  of 
genital  or  rectal  irritation,  or  by  suggestion  of  some  device  for  eflfipc- 
ting  a  sharp  tactile  impression  just  prior  to  the  onset  of  the  attack. 
Belladonna  should  be  used  in  the  form  of  a  reliable  fluid  extract, 
one  to  two  or  three  drops  just  before  going  to  bed.  If  this  fails, 
bromide  of  potash,  in  water,  20  to  60  grains,  according  to  the  age  and 
strength  of  the  patient,  should  be  administered  at  bedtime.  If  neither 
the  belladonna  nor  the  bromide  of  potash  acts  beneficially,  they  should 
be  tried  in  combination,  always  at  bedtime.  In  some  cases  sugges- 
tion has  been  of  considerable  efficacy ;  thus  an  epidemic  in  a  school 
was  stopped  by  peremptory  commands  to  the  boys  before  they  went 
to  bed  not  to  have  any  attacks  during  the  night.  In  two  cases 
also  I  was  able  to  bring  about  a  cessation  of  the  attacks  by  hypno- 
tizing the  patient  for  several  successive  evenings,  and  in  one  case  by 
hypnotizing  the  patient  during  the  daytime  in  my  office,  and  then 
peremptorily  making  the  suggestion  that  he  would  have  no  more  at- 
tacks. Circumcision  has  sometimes  been  found  to  be  of  great  use,  even 
when  there  was  no  genital  irritation ;  and  I  have  known  a  case  in 
which  treatment  of  a  leucorrhoea  in  a  young  girl  was  curative. 
Ascarides  should  also  be  treated,  if  present.  Attacks  can  sometimes 
be  cut  short  by  a  sharp  tactile  impression,  as  by  placing  a  tub  of 
cold  water  in  such  a  way  that  the  patient  must  step  into  it  in  getting 
out  of  bed. 

ECSTASY,  or  TRANOE. 

Ecstasy  is  a  rapt  condition  of  mind  in  which  ordinary  impressions 
are  not  received  in  the  ordinary  way. 

This  is  a  rare  condition  which  generally  occurs  in  hysterical  indi- 
viduals. Probably  the  most  remarkable  case  on  record,  and  the  one 
which  has  been  best  studied,  is  that  of  Louise  Lateau,  of  Bois 
d'Haine.  This  occurred  in  1869,  in  a  village  of  Belgium,  in  a 
girl  of  twenty-three,  whose  previous  life  had  offered  nothing  remark- 
able. One  Friday  Louise  Lateau  noticed  that  blood  was  flowing 
from  the  left  side  of  her  chest,  and  this  recurred  every  Friday.  On 
each  Thursday  morning  an  oval  surface,  about  one  inch  in  length, 
on  the  back  of  each  hand,  became  pink  in  color  and  smooth,  whilst  a 
similar  oval  surface  on  the  palm  of  each  hand  took  on  the  same  hue, 
and  on  the  upper  surface  of  each  foot  a  pinkish-white  square  ap- 
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peared.  Examined  under  a  magnifying  glass,  the  epidermis  appeared 
at  first  without  solution  of  continuity,  but  delicate.     About  nooD  od 
Thursday  a  vesicle  formed  on  the  pink  surfaces,  containing  clear 
serum.   In  the  night  between  Thursday  and  Friday,  usually  between 
midnight  and  one  o'clock,  the  flow  of  blood  began,  the  vesicle  first 
rupturing.     The  amount  of  blood  lost  during  the  so-called  digmata 
varied,  and  some  observers  estimated  it  at  about  one  and  three-fourths 
pints.     The  blood  itself  was  of  a  reddish  color,  inclining  to  violet, 
therefore  of  about  the  hueof  capillary  blood,  coagulating  in  the  usual 
way,  and  the  white  and  red  blood-corpuscles  being  normal  both  in 
character  and  relative  proportion.    The  sanguineous  flow  ceased  on 
Saturdays.     During  the  flow  of  the  blood  the  patient  was  in  a  rapt, 
ecstatic  condition.     The  facial  expression  was  one  of  absorption  and 
far-off  contemplation,  changing  often  to  melancholy,  to  terror,  to  an 
attitude  of  prayer  or  deep  contrition.     The  patient  herself  stated  that 
at  the  beginning  of  the  ecstasy  she  imagined  herself  surrounded  by  a 
brilliant  light,  then  figures  passed  before  her,  and  the  successive  scenes 
of  the  crucifixion  were  panoramically  progressive.   She  saw  Christ  in 
person,  his  clothing,  his  wounds,  his  crown  of  thorns,  his  cross,  as  well 
as  the  Apostles,  the  holy  women,  and  the  assembled  Jews.     During 
the  ecstasy  the  circulation  of  the  skin  and  heart  was  regular,  although 
at  times  a  sudden  flush  or  pallor  overspread  the  face,  aooonding  with 
the  play  of  expression.     From  mid-day  on  Thursdays,  when  she 
took  a  frugal  meal,  until  eight  o'clock  on  Saturday  mornings,  Louise 
Lateau  took  uo  nourishment,  not  even  water,  because  it  was  said  that 
she  did  not  feel  the  want  of  it,  and  could  not  retain  anything  upon 
her  stomach.     During  this  time  the  ordinary  secretions  were  sus- 
pended.    Tuke  has  resurrected  the  remarkable  case  of  John  Engle- 
brecht,  reported  by  Arnold,  of  Leicester,  in  the  early  part  of  the 
century.    This  man  passed  into  a  condition  of  catalepsy  in  which  be 
heard  everything  about  him  distinctly,  but  seemed  in  his  imagination 
to  have  passed  away  to  another  world,  this  condition  coming  on  with 
a  suddenness   which  he  describes  as  *'  far  more  swiftness  than  any 
arrow  can  fly  when  discharged  from  a  crossbow."     He  always  lost 
his  sensation  from  the  head  downward,  and  recovered  it  in  an  inverse 
direction. 

These  conditions  of  ecstasy  or  trance  are  very  rare,  as  I  have 
already  said.  Much  ado  has  been  made  about  the  danger  of  people 
being  buried  alive  whilst  in  this  condition,  and  an  indictment  was 
brouji^ht  two  years  ago  in  the  city  of  New  York  against  two  well- 
known  physicians,  who  were  alleged  (without  the  slightest  evidence) 
to  have  made  a  post-mortem  upon  a  person  in  this  condition.  As  a 
matter  of  fact,  there  are  but  very  few  so-called  authentic  cases  of 
premature  burial,  if  any.  A  well-known  editor  in  this  city  has  for 
many  years  had  the  scientific  fad  of  ascertaining  the  facts  about  every 
such  supposed  case,  and  in  no  single  instance  has  he  found  sufficient 
evidence  to  warrant  him  in  a  belief  that  a  person  had  been  buried 
alive. 

The  j)rognosis  of  ecstasy  is  usually  good. 

The  diagnosis  is  easily  made. 
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The  pathology  of  the  condition  is  totally  unknown. 
The  treatoioiit  slioiild   c-oneist  of  general   hygiene,  dietetic  ami 
mcciiciDal  measures,  and  also  of  hypnotic  suggest ioa. 


OATALEPST. 


^^^Catalepsy   is  a  condition  in    wliieh   there  is  a  peculiar  wax-like 

^Rnuscular  rigid ity|.  loss  of  sensution,  and  i-ompk'te  suspension  of  nor- 

tiial  mental  action.     The  paroxysms  last  for  minutes  or  hours,  and 

^^in  some  ciises  they  even  continue  for  days.     The  limbs  retain  any 

^BOsitioD  in  wdiich  they  are  plat'cd.    There  is  often  a  neurotie  heredity^ 

^Bnd  fre«quently  the  imniediule  excitiii^j:  t:rause  is  an  emotional  disturb- 

Ipoee.    Tlie  pn^gnt>«is  is  usually  favt^rable.    The  pathology  is  entirely 

unknown  J  altlu>uglj   in  a  few  cases  some  cerebral   lesions  have  Ijeen 

reported   which   were  probably  merely  cx>ineideutal.     The  condition 

is  undoubtedly  similar  to  that  winch  is  known  as  caUiplexy  {vid* 

"  Hypnotism  *')  and  is,  thcrctbrc,  akin  to  the   hypnotic  condition. 

The  diagnosis  is  made  witli  great  ease.     The  treatment  should  be  by 

means  of  general  dietetic,  liygienio,  and  metlioinal   measures,  as  in 

Bomnanibulism  and  eestasy,  and  in  seveml  instances  suggestion  \\2B 

been  found  to  he  of  great  efficacy. 


in 


f  NIGHT  TBEEOES. 

When  a  child  has  ni^ht-terrors,  as  is  well  known,  it  starts  up  in 

its  sleep  with  a  cry,  the  eyes  staring,  the  faee  twitching^  and  seems 

lo  be  alarmed,  whilst  no  peimiasion  or  soothing  has  anything  more 

than  a  slight  efTet^t,  the  child  being  really  in  a  condition  analogous 

tliat  of  the  somnambulist,  with  the  difference  that  the  attack  is 

m|)orary  and  does  not  lead  to  |)erambulation.     These  troubles  are 

er^'  apt  to  liave  the  same  I'auses  as  somnambulism,  namely,  predis- 

ising  ones  of  heredity,  bad  health,  indigestion,  cnnstipation,  worry, 

xiety,  and  exciting  ones  of  over-eating,  intej^tinal  pai'asites,  mental 

in,  etc.     But  night-terrors  are  mueh  more  manageable  than  is 

mnambulism«     They  can  best  be  treated  by  meatis  of  bromides^ 

lladouna,  warm  baths,  electritity,  removal  of  any  indigestion,  and 

rcumcision.     When  the  bromides  arc  given,  tliey  should  be*  used 

in  doses  of  10  to  30  grains,  according  to  the  age  of  the  child,  and 

ministered  an  hour  or  so  befoi^  bedtime.     The  dose  of  belladonna 

lould   be  sufficient  to  cause  moderate  ditatatifm  of  the  pupil  the 

icxt  morning  and  slight  dryness  of  the  throat,  although  it  may  not 

be  Deoessary  to  Ijave  these  effects  continual   throughout  tlie  day. 

"  x!asionally  a  tepid  bath  every  setx»nd  night  at  betltime  will  atiswer 

lie  pur|*oae.    Electricity  is  not  usually  of  great  value  in  this  malady, 

though  it  will  oam'^ionally  do  good.     I  prefer  general  faradization, 

bicb  can  best  l)e  employed  in  these  cases  by  having  the  whole  body 

isedy  with  a  gentle  current  just  strong  enough  to  lie  perceptible, 

a  nurse  or  mother  just  before  the  child  goes  to  bed.     Fi>r  this 

rpose  any  good  clivtric  battery  will  aufswer.     It  should  have  two 

elec^lrodes  (see  Fig*  71)  covered  with  absorbent  cotton,  which  should 

83 
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be  well  soaked  in  warm  water  before  being  used ;  and  these  should 
be  kept  about  two  inches  apart  whilst  about  fifteen  to  twenty  min- 
utes is  taken  to  so  over  the  surface  of  the  body.  Any  causes  of  indi- 
gestion in  a  child  with  night-terrors  should  always  be  removed,  and 
in  all  cases  it  is  well  to  have  the  evening  meal  a  light  one.  Grcmn- 
cision  is  generally  of  very  great  avail,  for  although  its  effect  is  only 
temporary,  yet  in  so  functional  a  disease  this  is  often  quite  suffici^t 
to  lead  to  a  cure.  It  may  even  be  done  with  benefit  in  cases  in  which 
there  is  no  phimosis  or  redundant  prepuce. 

HYPNOTISM. 

t 
Although  the  phenomena  which  are  now  classified  under  the  name 
of  Hypnotism  have  only  been  scientifically  studied  during  the  latter 
half  of  this  century,  there  is  yet  excellent  reason  to  believe  that  they 
were  known  to  the  ancient  nations  of  the  East  of  whom  there  is  any 
history,  to  the  Greeks  in  their  palmy  days,  to  the  Romans,  to  the 
Egyptians,  and  to  the  nations  of  Europe  that  slowly  evolved  into 
civilization  after  the  downfall  of  the  Roman  Empire.     The  fakirs  of 
India,  the  magicians  of  Persia,  the  oracles  of  Greece,  the  seers  of 
Rome,  the  priests  and  priestesses  of  Egypt,  the  monastic  recluses  of 
the  Middle  Ages,  and  the  ecstatics  of  the  seventeenth  and  the  early 
part  of  the  eighteenth  centuries  exhibited  many  symptoms  that  were 
and  are  still  attributed  by  religious  enthusiasts  to  supernatural  agen- 
cies, but  which  are  explicable  by  what  we  know  of  hypnotism.    The 
Hesychasts  of  Mount  Athos,  who  remained  motionless  for  days  with 
their  gaze  steadily  directed  to  the  navel ;  the  Tasko-drugites,  who 
remained  statuesque  for  long  periods  with  their  finger  applied  to  the 
nose ;  the  Jogins,  who  could  hibernate  themselves  at  will ;  the  Dan- 
dins  of  India,  who  became  cataleptoid  by  twelve  thousand  repeti- 
tions of  the  sacred  word  "om ;"  St.  Simeon  Stylites,  who  perched 
on  a  lofty  pillar,  preserved  for  days  an  attitude  of  saint-like  with- 
drawal from  earthly  things ;  and  even  Socrates,  of  whom  it  is  said 
that  he  would  stand  for  hours  motionless  and  wordless — all  these 
were  probably  instances  of  auto-hypnotism.    But  when  Mesmer  began 
his  career  in    Paris,  in  1778,  the   attention  of  scientists  was  first 
directed  to  the  subject,  although  he  had  written  a  paper  upon  the 
subject  some  eleven  years  before  and  had  presented  it  to  the  medical 
faculty  of  the  University  of  Vienna.     Mesmer's  career  in  Paris  was 
a  singular  one,  and  it  is  difficult  to  form  an  opinion  as  to  how  much 
he  was  actuated  by  true  belief  and  how  much  by  mere  sensationalism 
and  cupidity.     Certain  it  is  that  he  was  one  of  the  leading  figures  in 
the  great  European  capital  until  the  public  mind  was  diverted  by 
the  terrible  events  of  the  French   revolution.     His  waiting-rooms 
came  to  hold  such  mobs  of  so-called  patients  that  he  finally  devised 
his  c^elebrated  baquet,  which  was  nothing  more   than   a   great  tub 
filled  with  broken  glass  and  odd  remnants  of  metal,  the  sides  pene- 
trated by  pieces  of  wire,  so  that  the  patients  could  sit  around  this 
queer  receptacle,  and,  hypnotizing  themselves  by  grasping  hold  of 
the  wires,  thus  economize  time !     Since  the  time  of  Mesmer  the 
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lolmct  has  beeu  studied  with  Increasing  interest,  and  tbe  literature 
of  It  has  growp  to  be  so  enormous  that  Deasoir  has  lately  compiled 
A  bibliography  covering  some  ninety  pages  of  quarto  size.  Braid, 
of  Manchester,  paid  great  attention  to  the  matter  from  1840  to 
1860.  Of  late  years  OhartH:>t  and  his  acliolai-s  in  F^aris,  Pit  res  in 
Bordeaux,  Ladame  in  (reneva^  Binswan^^er  in  Jena,  the  socalh^ 
school  of  Naocy — consisting  chiefly  of  Bernheim,  Beaiirnia,  Li^geois 
— Renterghem  and  Ee*lem  in  Hollaodj  in  England  the  Six-iety  for 
Psychical  Reseaix^h  and  Hack  Tuke,  have  att*fmpte<l  to  study  the 
matter  in  the  light  of  modern  methods  and  cliniLtd  knowknlge; 
whilst  in  America,  Grimes^  Dodds,  Stone,  Darling,  iHirand  I>e- 
Grofl,  and  Beard,  have  contribntt^l  tlieir  quota,  and  even  the  qnack 
Perkins  made  for  himself  an  unenviable  reputation  with  his  cele- 
bimteil  metallic  tractors.  Czermak  (1873),  Prior  (1878),  and  Iloe- 
bel  (1876)  have  demonstrated  the  existence  in  animals  of  similar 
plieooniena,  to  which  they  have  given  the  name  of  cataplexy. 

There  are  many  methmls  of  hypnotizing  the  human  being,  and 
tboee  who  can  be  hypnotized,  eitlier  from  natural  pre<li.sjK>sition  or 
from  training,  can  be  put  into  this  condition  very  readily  in  differ- 
ent ways  that  have  suggested  themselves  by  experience,  cither  with 
or  without  the  aid  of  other  persons.  The  methods  are  usually  as 
follows :  Let  the  person  to  be  hypnotised  take  some  object  in  one 
band  and  r^ard  it  fixedly;  or  let  the  hypuotiztT  take  the  tiands  of 
the  person  to  be  hypnotized,  lift  them  up  and  move  them  slowly 
firom  above  downward,  from  the  top  of  the  head  to  the  stomach, 
parallel  with  the  front  of  the  body,  taking  care  not  to  tonch  the 
body  of  the  persi>n  to  be  hypnotized  ;  or  let  the  liypnotizer  place  the 
peraon  to  be  hypnotized  upon  a  chair  and  then  lo^jk  keenly  and 
sharply  into  his  eyes ;  or  let  the  person  to  be  hypnotizeil  be  seated 
on  a  chair,  then  let  the  hypnotizer  say  to  him,  '*  Think  of  nothing 
ebe  bat  that  you  will  fall  ash^p  ;"  then  in  a  few  minutes  let  the  hyp- 
DOtiaer  say,  **  Now  your  eyelids  are  falling ;  your  eyes  are  becoming 
more  weary*  the  lids  are  going  nearer  together;  now  they  are 
trembling ;  now  you  are  beginning  to  feel  tir^  ;  now  your  arms  are 
asleep ;  now  your  legs  are  asleep  ;  now  your  whole  liocly  is  becoming 
heavy  and  sleepy  ;''  and  so  on  in  this  vein.  Braid  hypnotised  all  his 
patients  by  having  them  look  fixedly  at  an  objixl  held  or  fixed  well 
above  the  level  of  the  eyes,  so  that  the  ocular  mus4^'les  would  l>ecome 
weary,  which  is  the  methotl  I  generally  employ ;  and  he  narrates 
many  curious  instances  of  how  effectual  this  was,  especially  in  the 
case  of  hb  man-servant,  whom  he  would  usually  put  into  this  con- 
dition by  telling  him  to  watch  closely  the  tiame  of  a  spirit-lamp 
in  his  laboratory.  Ail  these  methofls  can  usually  be  assistetl  greatly 
by  gentle  movements  of  the  hypnotizer's  hand  across  the  brow  and 
down  the  sides  of  the  face,  taking  care  always  to  make  the  move- 
ments in  the  same  direction,  as  well  as  by  cK.H^sionally  ckisintj  lightly 
the  eyes  of  the  subject  and  pressing  gently  th rough  the  eyelids  upon 
eyeball. 

There  is  a  variation  in  the  !:)ehavior  of  hypnotized  individuals. 

ually,  however,  the  first  signs  are  a  clcjsnre  of  the  eyes,  with  a 
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slightly  tremulous  movement  of  the  eyelids.  Beyond  this  there  are 
four  great  manifestations  of  abnormal  nervous  and  psychical  ooodi- 
tions  which  are  grouped  under  the  names  of  lethargy,  catalepsy,  sug- 
gestion, and  somnambulism.  In  my  experience  the  condition  of  leth- 
argy is  by  far  the  most  common.  In  it  the  person  is  like  one  asleep, 
and  the  unconsciousness  is  so  pronounced  in  some  cases  as  almost  to 
merge  into  coma.  On  one  occasion,  when  lecturing  upon  the  sabject, 
I  suspected  a  certain  person  of  malingering,  and  therefore  placed  him 
against  the  wall  when  he  had  passed  into  a  seeming  condition  of  leth- 
argy ;  but  in  a  few  moments,  whilst  I  was  proceeding  in  my  lecture 
with  my  back  turned  to  him,  I  heard  a  thud,  and  lo  and  behold! 
my  patient  lay  prone  upon  the  floor  in  an  alarmingly  comatose  con- 
dition !  I  have  upon  a  number  of  occasions  seen  lethargy  as  profound 
as  this,  although  such  a  pronounced  condition  is  exceptional.  In 
some  individuals  who  have  been  rendered  lethargic  there  supervenes 
a  curious  hyper-excitability  of  the  muscles  and  the  motor  nerve-points, 
so  that  the  limbs  can  be  made  rigid  by  merely  passing  the  hand  over 
them  ;  or  the  motor  nerve-points  can  be  touched  with  a  pencil,  and 
contractions  of  the  corresponding  muscles  will  ensue  as  if  a  faradic 
current  had  been  employed.  In  others  the  lethargy  can  be  made  to  pass 
into  catalepsy,  and  one  of  the  best  means  recommended  for  this  purpose 
by  the  Parisian  school  is  to  open  the  patient's  eyes  before  a  strong 
light.  In  some  susceptible  individuals,  so  Charcot  and  his  followers 
claim,  the  catalepsy  may  be  made  to  ad*ect  only  one  side  of  the  body 
by  opening  only  the  eye  upon  that  side,  and  it  may  be  very  pro- 
nounced. Id  most  individuals  who  have  been  passed  into  the  hypnotic 
condition  suggestions  may  be  made  of  the  most  curious  character, 
and  they  will  be  carried  out  after  the  patient  is  awakened;  and  at 
this  time  also  there  is  sometimes  a  curious  automatism  displayed,  so 
that  the  hypnotized  will  imitate  the  hypnotizer's  movements  or  repeat 
his  words.  When  somnambulism  can  be  evoked,  it  is  by  gently  rub- 
bing the  vertex  of  the  skull  of  an  individual  who  is  already  lethargic 
or  cataleptic.  Persons  in  this  condition,  half  conscious,  will  re- 
spond automatically  to  questions  and  commands,  and  they  will  some- 
times display  a  most  remarkable  increase  of  all  their  mental  faculties 
and  sensations.  They  may  be  awakened  from  the  lethargy  by 
pressure  uj)on  the  ocular  bulbs,  by  shaking  or  by  slapping;  from 
somnambulism,  by  laying  a  hand  upon  the  vertex  ;  from  catalepsy,  by 
putting  before  them  a  dazzling  light,  but  not  infrequently  a  stronger 
peripheral  excitation  must  be  employed,  such  as  dashing  cold  water 
upon  them,  blowing  into  the  face,  pressure  upon  the  ovarian  region, 
etc.  The  Nancy  school,  however,  have  demonstrated  that  a  simple 
suggestion  or  command  to  the  patient  to  wake  up  will  answer  better 
than  any  of  those  means ;  and  this  I  have  verified  over  and  over 
again.  Yvry  many  other  curious  phenomena  can  be  evoked  besides 
those  which  have  been  detailed  ;  indeed,  it  is  difficult  to  say  what 
cannot  be  done  by  an  individual  susceptible  to  hypnotism. 

The  so-called  cataplexy  in  animals  is  a  much  less  complicated  phe- 
nomenon, as  is  to  be  exj)ected  from  the  inferior  organization  of  the 
nervous  system  in  these  subjects  when  compared  with  that  of  the  human 
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being.     A  chicken,  a  rabbit,  a  fro^,  a  crab,  a  lobster,  al  must  all  birdg, 
cao  be  put  iuto  a  cataplet^tic  condition  by  simply  j^eizinp  them  firmly 
and  quickly  in  such  a  way  aa  to  make  struggling  imijossibli^aiid  then 
jrently  and  inijierceptibly  rcmov^iug  the  restraining  hand,  when  the 
aaimal  will  remain  motionless  in  the  p:)sitioo  in  whirh  it  has  been 
placed*     A  chicken  can  be  seized,  for  instance,  put  into  any  position 
But  is  desired,  held  gently  but  firmly  tliore  for  a  few  second.^,  and 
'Phen,  if  the  handaare  very  geutly  removed  without  any  abrupt  move- 
ment that  whall  constitute  a  distinct  peripheral  imprt^ssiou,  the  chicken 
jrill  remain  rautionleiss  for  some  time,  even  for  a  half-hour,  as  I  have 
Brequently  demonstrated.     Even  wild  binls  of  ^mssage  can  be  seized 
Bi  the  Rame  way,  and  will  lie  motionless  in  the  hand  of  the  person 
Bizing  them  when  the  fingers  have  tlms  been  carefully  withdrawn. 
T&uring  this  period  of  cataplexy  birds  and  chickens  keep  their  eyes 
wide  open,  glance  around,  move  their  heads  and  ueivks  in  onler  to  do 
Bi  and  yet  remain  in  the  same  position.    The  sncc^ess  of  the  so-called 
Horse-tamers  is  probably  due  to  such  a  condition  of  cataplexy  having 
B^n  induced.     The  awakening  is  done  by  a  slight  peripheral  impres- 
sion, such  as  blowing  or  touching  with  the  lingers.     That  the  ner- 
vous impression  is  a  profound  one,  although  it  seems  to  be  so  slight, 
is  evidenced  by  the  tact  that  I  have  often  found  frogs,  tadpoles,  small 
^irds,  and  even  crabs,  dead  a  few  hours  after  they  had  seemingly 
■pciivered  from  the  cataplexy. 

^    It  is  impossible  to  doubt  that  we  are  dealing  with  great  laws  of 
nervous  action  in  these  hypnotic  aud  cataplectic  comlitions,  but  it  is 
^B  yet  entirely  a  matter  of  sj>eculation  as  to  what  the  cellular  changers 
Bri%  just  us  much  as  it  as  yet  a  matter  of  s|>ecnlation  as  to  what  the 
cellular  changes  are  in  thinking,  in  sleeping,  in  the  emotions,  in 
^uralgia,  in  catalepsy,  in  hysteria,  or  in   most  of  the  insanities. 
liere  has  lieen  a  great  war  of  words  wage*!  over  the  question  as  to 
mucli  of  these  phenomena  are  due  to  hysteria  or  to  suggestion. 
;  the  hysteric4il  are  moi'e  easily  hypnotized  than  others  demon- 
ites  that  the  theory  of  suggestion  cannot  be  regarded  as  otTcring 
full  explanation,  although  it  probably  contains  a  large  portion  of 
He  truth.     Certainly  the   cures   effected    by  so-called  '^Christian 
lieuee"  and  *'  faith  cures  "  are  indubitable  evidence  of  the  potency 
*  suggestion.     Tlie  truth  of  the  matter  is  that  the  whole  subject  is 
ae  which  has  as  yet  Ix^ni  imperft^ctly  studied,  and  the  truly  scien- 
Sfie  attitude  toward  it  should  l>e  neither  one  of  skepticism  nor  cre- 
dulity, but  simply  of  expec*tan(y\ 

Ira|>osture  should  be  readily  dctet  twL     Almost  all  individuals  w^ho 

can  be  hypootize<l  will  pa^^s  into  the  condition  of  lethargy,  aud  if 

im|>osture  is  sns|>e<?ted,  it  will  l>e  simply  necessary  to  let  the  lethargy 

inci-ease,  when  the  facial  cxpri.^sion  of  the  patient,  the  slight  pallor, 

the  insensibility  to  painfid  impressions,  and  the  appearances  of  un- 

^msciousness  which  are  familiar  to  every  physician,  will  show  that 

■bere  is  no  simulation.     The  hy|>er-excitability  of  the  muscles  and 

^otor  nerve-points  in  the  letliargi(*  (*iindition  cannot  Im*  simulated^ 

because  contracture  and  muscular  m«H'emcnls  in  the  limitation  of  a 

given  nerve-branch  are  not  within  the  control  of  any  person^s  wilL 
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I  know  of  no  means,  however,  of  detecting  simulation  of  hypnotic 
catalepsy  or  of  somnambulism. 

The  percentage  of  persons  susceptible  to  hypnotism  has  never  been 
determined,  as  so  much  depends  upon  the  skill  and  quickness  of  ob- 
servation of  the  hypnotizer,  but  it  is  probable  that  most  adults  can 
be  hypnotized,  although  it  cannot  always  be  done  the  first  or  even 
the  second  time,  and  iu  some  instances  it  may  require  a  half-hour. 
Usually  the  superinduction  of  this  state  is  not  attended  by  any  ill 
consequences,  but  some  individuals  may  be  so  profoundly  disturbed 
by  it  as  to  suffer  for  hours  or  even  days  afterward  from  malaUcy 
insomnia,  nervous  vomiting,  nervous  excitability,  etc. 

From  a  medico-legal  point  of  view  hypnotism  is  a  matter  of  some 
import,  for  it  is  a  question  as  yet  not  determined  as  to  whether  a 
person  cannot  be  made  to  commit  a  crime  by  suggestion,  as  was 
alleged  iu  the  trial  of  the  Parisian  straugler,  Eyraud,  when  it 
was  claimed  that  his  accomplice  in  crime,  Uabrielle  Bompard,  had 
been  hypnotized.  There  can  be  no  doubt  that  outrage  can  be 
effected  in  the  hypnotic  condition,  and  there  was  a  notable  trial 
demonstrating  this  a  few  years  ago  in  the  south  of  France,  as  nar- 
rated by  Bernheim.  Public  exhibitions  of  hypnotism  should  be  for- 
bidden by  law,  and  even  private  exhibitions  should  not  be  held 
except  by  competent  persons  who  are  acquainted  with  the  proper 
methods  and  the  dangers  of  them.  It  is  my  rule  in  my  clinic  never 
to  hypnotize  persons  without  their  full  consent,  after  explaining 
to  them  the  possible  ill  consequences. 

The  therapeutic  value  of  hypnotism  is  small,  it  must  be  confessed. 
The  French  authors  have  done  some  wonderful  things  by  this  method, 
but  it  would  seem  that  the  Latin  race  is  more  hysterical,  and  from 
this  cause  or  from  some  other  is  more  susceptible  to  hypnotism  than 
the  Anglo-Saxon.  Moreover,  the  experiments  which  have  been  per- 
formed by  Charcot  have  been  to  a  large  extent  upon  individuals 
congregated  within  the  walls  of  La  Salpetriere,  that  great  hotbed  of 
neurotics,  and  some  of  them  have  been  hysterics  of  over  thirty  years' 
residence  in  the  institution.  Certain  it  is  that  no  such  results  have 
been  obtained  either  in  England  or  in  this  country,  except  in  ver}^ 
rare  instances.  In  hysterical  individuals  I  have  sometimes  been  able 
by  hypnotism  to  disperse  slight  functional  disturbances,  such  as  pain, 
mild  forms  of  neuralgia,  nervous  irritability,  even  light  grades  of 
insomnia.  In  some  cases  of  dipsomania,  or  even  of  intemperance,  I 
have  been  able  to  control  the  extremely  nervous  condition  and  the 
insomnia  which  is  so  apt  to  follow  prolonged  drinking;  but  in  none 
of  the  organic  diseases  of  the  brain,  or  the  spinal  cord,  or  the  insani- 
ties have  I  ever  seen  any  effect  from  hypnotism.  It  is  a  somewhat 
dangerous  thing,  too,  for  a  physician  of  standing  to  employ  it, 
for  it  is  associated  in  the  lay  mind,  and  even  in  the  medical,  with 
quackery  and  sensationalism,  and  so  greatly  did  it  demoralize  the 
discipline  of  one  of  my  hospital  wards  that  I  was  reluctantly  obliged 
to  forbid  it  there. 
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FACIAL  HEMIATROPHY, 

Facial  hemiatrophy  is  a  wasting  of  the  hoaes,  subcutaneous  tis- 
nes  and  mu.sdeSi  tho  latt€;r  suiferiEig  but  slightly.  It  is  a  rare  dis- 
easei  and  neeiis  only  to  lie  distinguished  from  one-sided  muscular 
atrophy^  which  ean  be  readily  done  because  in  the  former  there  is  no 
low  of  electrical  reaction  in  the  facial  muscles^  and  l>ecause  there  is 
no  atrophy  of  the  other  mu8**Ie9  of  the  body.  It  is  a  chronic  affec- 
tion, usually  beginning  in  early  life,  increasing  slowly  for  years,  and 
then  becoming  stationary.  It  is  incumble.  The  pathology  of  this 
^ disease  is  not  as  yet  clearly  ascertafne<l,  but  the  few  autopsies  that 
ave  beeu  made  w^ould  seem  to  show  that  the  lesion  is  eitlier  in  the 
jpathetic,  implicating  tlie  trophi<*  fibres  that  run  in  this  nerve,  or 
that  it  is  a  j>eeuliar  form  of  multiple  neuritis^ 

PARALYSIS  AQITANS, 
Sehiitteliahmung*     Shaking  palsy,    Parkinson's  dis^ 

>RY.  Paralysis  agitans  was  first  described  in  1817,  by  Park- 
:>o,  of  London.     It  is  a  singular  tribute  to  intellectual  capacity 

'that  nothing  ess€»ntial  has  been  added  to  his  description  of  the  disease^ 
although  almost  all  the  well-known  writers  have  considered  it. 

L     Clinical  Histokv*     The  onset  of  the  affection  may  be  gradual 

ror  sudden,  very  genenilly  the  former.  It  usually  commena^s  in  one 
of  the  extremities,  although  tjccasioually  it  begins  in  the  lips,  as  it  did 

,in  one  case  of  ray  own,  which  had  a  duration  of  tifty  years.     The 

|tremor  gradually  extends  throughout  the  extremitiei^,  the  muscles 
of  the  neck   and   head,  and   sometimes   the  facial   muscles  and  the 

Itongue,     This  extension  is  usually  bilateral, exceptionally  unilateral. 

iThe  tremor  is  usually  coarse,  and  in  pronounced  cases  or  in  mild 
mes  suffering  from  temporary  exacerbation  it  may  consist  of  a 
tremor  inter  mi  ngletl   with  movements  that  almost  resemble 

'S  mild  localized  mus^^^ylar  convulsion.  The  speech  soon  becomes 
affected,  and  grows  to  be  deliberate  and  solemn,  like  the  ideal 
speech  of  a  wise  man,  or  that  of  a  slow,  hesitating,  and  delilierate 
individual.  The  attitude  soon  becomes  peculiar.  The  patient 
holds  the  head  and   shoulders  stitlly,  bending  the  head  and  neck 

l^altghtly  forward,  and  walks  with  a  short,  shuffling  step.     The  fack^ 

'  \  as  peculiar  as  the  attitude,  and  consists  of  a  blank  immobility  that 

very  difficult  to  describe,  but  that  is  admirably  represented  in 
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Fig-  164.    At  this  stage  of  tlie  disease  the  hands  are  apt|to  i 

the  so-called  bread-crumhli ng  positiou  ;  i\  i\,  the  thumb  and  the  fingers 
approximate  aud  move  restlessly  over  one  ao other,  as  io  the  act 
of  crumbling  bread.  There  is  often  a  teodency  on  the  patieot's 
part  to  go  forward — so  called  propulsvoD — and  this  is  sometimes  so 
marked  that  if  the  patient  is  onee  startecl  in  a  walk  forward,  his  gait 
becomes  more  aud  more  mpid,  and  he  cannot  stop  himself.     This  is 


Flu,  lej. 


r 


Cue  of  pamlyslsagitiLDJi,  ihowltig  the  altitude,  the  pcfiilion  of  the  luuula,  And  the  J 

common.  In  other  cases  there  is  a  tendency  to  go  backward — so- 
called  retropulsioo.  This  is  not  often  observed.  In  other 
again,  there  is  a  tendency  to  go  to  one  side— so-ctil led  latero-pulsi 
and  this  is  rare.  In  all  the  markal  aist?s  of  paralysis  agltans 
is  a  slightly  red  hue  of  the  face,  seemingly  indicative  of  health,  but 
really  due  to  vasomotor  paresis.  The  trernor  is  generally  present 
only  when  a  volontary  raasicukr  movement  is  made,  and  great  stitis 
is  laid  upon  this  fact  as  a  means  of  diagnosis  by  Charcot; 


caaea^^ 
thei^ 
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Irhilst  generally  present,  it  is  often  absent,  eapeeially  in  the  cases 
■hat  have  not  arrived  at  the  typical  stage,  and  too  much  diagnostic 
Tttiportanee  should  not  lie  attaehetl  to  its  presenee  or  absence.     In- 
vt)fnntary  movenienls  are  sometimoa  |)reseut   m  jtaralysia  agitans. 
AtiemptB  have  been  made  to  derive  some  Jiagiiostii"  data  by  study- 
ing the  ^phymographic  tracings  of  tlie  tremor,  more  cspecMally  to 
tai^itinguiah  it  from  the  tremor  of  multiple  sclerosis.     Charcot  has 
Ipbund  that  in  paralysis  agitaiis  the  line  traced  by  the  tremnlons 
BXtremity  is  one  of  slight  t rem n Ions,  continuous  waves  when  no  vol* 
utitar}'  movements  are  made,  Imt  during  &neh  thet^e  waves  are  some- 
what longer  and  more  irregnlar.     In  m nit i pie   sclerosis,  howevefp 
the  line  is  almost  a  straight  one  when  no  voluntary  movement  is 
made,  whilst  in  such  voluntary  movements  the  line  is  one  t»f  large 
curves,  much  larger  than  at  any  time  in  paralysis  agitans,     Grashey 
has  found  the  rhythm  of  the  tremor  of  paralysis  agitans  in  three 
patients  to  be  0*241,  0190,  and  0187.     A  number  of  others,  among 
them  ^farie,  Charcot,  (iowers,  and  Peterson,  have  found  the  average 
rate  of  vibration  of  the  tremor  to  be  from   3.7  to  o  j>er  second. 
Rigidity  of  the  mn&etes  is  almost  always  pi-esent,  as  is  also  con- 
tracture*     The  tendon-reflexes   are   only   exceptionally   increased. 
Other  symptoms  that  are  occasionally  founti  are :  a  ft^ling  of  ex- 
cessive heat  over  the  whole  bcnly  or  in  certain  areas,  a  fec^ling  of 
cold  or  numbness  and  prickling,  pKiin,  increased   perspiration,  and 
tacbyctirdia.     Most  case  of  paralysis  agitans  are  extremely  restless, 
JO  that  they  cannot  long  remain  quiet,  and  clamor  at  times,  even 
prhen  almost  helpless  with  the  disease,  to  be  put  on  their  feet  and 
Allowed  to  walk  about.     The  mental   faculties  are  usually  not   at 
all  affwted,  and  I  have  seen  cases  ol'  over  fifty  years'  duration,  in 

Khich  the  mind,  subject eti  to  the  most  rigid  testing,  sliowed  no  ab- 
)rmalit!es  in  any  way.  Tliis  was  notably  exemiilitied  a  few  y^^ars 
ago  in  the  case  of  a  public  man  of  national  reputation,  who  to  the 
last  remained  the  leader  of  a  great  party.  In  some  cases,  however, 
there  is  slight  mental  dulness  or  [>eevishness,  and  even  marked  stu- 
pidity. The  duration  of  the  disease  is  indetinitc,  and  as  it  is  never 
cured  entirely,  it  lasts  throughout  the  rest  of  lile,  and  whether  it 
curtails  life  is  a  question  that  has  never  been  solved.  I  have  seim 
Bveral  cases  that  laste<l  thirty  years,  and  two  that  lasted  fifty 
irs,  and  these  all  brought  the  patient  up  to  sixty,  sixty-five, 
ad  seventy  years  of  age,  so  it  might  well  l>e  a  question  whether 
bey  \^ould  have  live<l  any  longer  without  the  disease.  But  tliere 
"are  exacerbations,  followed  by  remissions,  and  these  exacerbations 
aie  often  so  pronoun*^  as  to  lead  the  patient  to  believe  that  deatli 

R reaching,  or  the  physiHan  to  maintain  that  the  last  remedy 
as  caused  the  remtssiou  that  f<f>llows.     In  these  exacerlmtions 
tient  may  he*^ome,  for  the  time  being,  i>erfectly  helpless  and 
occasional ly  semi-comatose. 

Krioi.CKiY.  Age  is  an  etiological  factor  of  considerable  inipor- 
mce*  Most  cases  occur  between  forty  and  sixty  years  of  age,  and 
^en  up  to  seventy.  Sex  ap|>ears  to  bo  of  but  little  account,  although 
Ben  are  somewhat  more  frequently  aflTecUil  than  women. 
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In  some  cases^  however,  the  exciting  cause  may  be — 
Emotions ; 
Cold  and  damp ; 
Heredity ; 

Strong  peripheral  irritation ; 
Trauma ; 
Gout; 
Typhus ; 
Uemipl^ia. 

The  emotions  are  sometimes  very  distinct  causes.  One  patient 
of  mine  was  on  a  ferry-boat  crossing  the  East  River,  when  a  ttaby 
sprang  out  of  its  mother's  arms  into  the  river,  and,  buoyed  up  by 
its  long  clothes,  was  swept  down  the  strong  current  until  rescued 
by  some  'longshoremen  in  a  boat.  My  patient,  on  returning  to  the 
cabin  after  watching  this  scene,  found,  to  her  surprise,  that  her  upper 
lip  was  "  going,"  as  she  expressed  it,  "  like  a  rabbit's,"  and  this  was 
the  beginning  of  a  typical  paralysis  agitans  that  culminated  fifty 
yeai*s  afterward  in  death.  Worry  and  anxiety  have  also  been  noted 
as  causes. 

Cold  and  damp  are  generally  supposed  to  be  the  most  promi- 
nent causes  by  the  European  writers,  but  this  has  not  been  my 
experience,  although  I  have  occasionally  obtained  a  history  to  that 
effect. 

Heredity  is  a  frequent  cause,  in  my  experience,  although  it  will 
often  need  some  patient  questioning  to  obtain  a  history  of  it  It 
may  not  have  been  in  the  immediate  parents  of  the  patient,  although 
it  may  have  been  running  through  a  family  irr^ularly  in  different 
generations.  In  our  New  York  clinics  I  have  observed  an  unusual 
proportion  of  cases  among  emigrants  from  the  northern  parts  of  Ire- 
land, or  among  the  iram^iate  descendants  within  one  or  two  genera- 
tions of  the  north  of  Ireland  population,  and  also  to  the  same  extent 
among  the  Scotch. 

Westphal  has  reported  cases  of  paralysis  agitans  following  a 
wound  or  a  laceration,  or  burns  of  an  extremity. 

Trauma  is  also  occasionally  observed  as  a  cause,  and  the  same  may 
be  said  of  gout  and  typhus. 

I  have  seen  some  five  cases  of  paralysis  agitans  following  a  hemi- 
plegia and  affecting  the  hemiplegic  limbs,  although  such  cases  must 
not  be  confounded  with  those  in  which  the  malady  affects  one  limb 
or  one  side  of  the  body. 

Prognosis.  The  prognosis,  so  far  as  affects  life,  is  generally 
good,  for  })ationts  seldom  die  suddenly  of  the  disease,  and,  as  has 
lx?eu  already  stated,  it  is  very  much  a  question  whether  it  shortens 
life.  The  prognosis  of  improvement  under  proper  treatment  is 
g0(xl  also,  although  I  am  aware  that  this  is  not  the  opinion  of 
writers  generally  upon  the  subject.  Some  cases,  however,  will  re- 
sist all  treatment,  and  these  are  apt  to  be  those  in  which  the  tremor 
is  localized  in  one  limb  or  on  one  side  of  the  body,  and  in  such  cases 
the  tremulous  limbs  are  apt  to  become  paralyzed  and  rigidly  con- 
tractu red. 
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W     Pathology.     Paralysis  agitaiiij  has  until  witbiu  a  very  short 
time  beea  supposed  to  Vk?  a  iiinetional  disease  of  Hie  nervous  system, 
as  Qo  patliological  lesions  were  demonstmble.      JolfVoy  t.'lairae<l  in 
1872  that  he  had  found  the  central  canal  of  the  eoni  almost  oblit- 
dSled  by  pigmentation  in  three  cases,  but  thi.s  condition  has  been 
observed  in  many  cases  in  wliich  pamlysis  a^^itans  was  not  clinically 
manifested  ;  and  it  was  also  shown  that  in  the  aged  are  often  found 
such  indurations  of  the  membranes  as  had  been  claimed  as  pathog- 
nomonic lemons.     But  tliis  question  has  agam  been  brought  forward 
■fbv  the  observatious  of  Redlieli,  Koller,  Borgherioi,  S<*hultze,  Ket- 
ftrher^  Dana,  and  Saas,  and  a  new  light  has  Ix^on  thrown  y[»on   it. 
These   author?    have   shown    that   there   are    islets  of  sclerosis  in 
the  medulla   oblongata   and    spinal  cord  of  these   cases,  evidently 
having  their  origin  in  the  vessels.     This  is  a  condition  which  will 
be  known  as  perivascular  sclerosis.     Vessels  of  small  calibre  are 
those  affected.     The  intima  is  slightly  proliferateil^  there  is  a  nar- 
rowing of  the  lumen,  and  a  thicken iug  of  the  layers  of  the  media, 
which  are  also  somewhat  nuclear,  concentrically  layerctl,  and    hya- 
BKne,      There    is  a   region  of  tliick,  liorny   tissue  outside  of  tliese, 
Ksually  closely  approximatiug    it,  sometimes  with    a    small    inter- 
H^euiDg  space,  coloring  readily  in  amnioniacal  carmine,  and  w^iich 
Tioswers  tt>pographic^lly  to  the  adventitial  lym}>h-s[mces  or  to  the 
layers  of  the  adventitia.     Hemorrhages  or  miliary  aneurisms  have 
been   observed  from  this  cause,     Tlicre  is  a  thickening  of  the  neu- 
roglia from  this  point  which  extends  into  the  surrounding  nervous 
parenchyma,  in  places  surrounding  grouj^s  of  nerve-fihi'es,  and  indi- 
vidual nerve-strands  only  iu  others.     These  api>earanees  diminish 
toward  the  [>eriphery  of  the  cord*     Small  islets  of  sclerosis  may  be- 
come confluent  if  there  are  many  vessels  close  together,  forming  large 
maaseB  of  sclerotic  tissue.     Wliere  the  sclerosis  is  of  small  degree 
and  especial  groups  of  nerves  arc  surrounde*!  the  nerve-fibn^  are 
not  afi€ct4?d,  but  the  t*ompression  of  nerve- tibrcs  is  shown  where 
there  is  a  more  marked  degree  of  sclerosis,  so  that  dimiuution  in  size 
or  entire  disapjiea ranee  of  the  axis-cylinder  and  the  medullary  layer 
is  observeth     Even  the  large  vessels  outside  the  spinal  coi-d  may  also 
be   affet!ted,   espwially   tlie   interfimienlar   artery  and    the  posterior 
fissural  artery,  iu  tlie  coats  of  the  media.     The  jiosterior  columns  of 
the  c*ord  show  these  sclerotic  changes  most  clearly,  particularly  in  the 
middle  and   ventral  portions,  in  proximity  to  the  posterior  commis- 
sure.    But  although  the  lateral  columns  are  also  affected,  the  lesions 
are   not   limited   to   them,  as  the  Gowers  column,  the  lateral   trafi: 
proper  bordering  upon  tlic  gmy   matter,  and   the  direct  cerebeUar 
Bolumn  are  implicated  in  a  diffuse  manuer.    AtlWtion  of  the  anterior 
Columns  is  but  very  slight,  and  quite  oflen  entirely  absent.     Thick- 
ening of  the  vessels  of  the  gmy   matter  often  mx^urs,  but  without 
jpy  involvement  of  the  surrounding  tissue.     The  t^rvical  enlarge- 
^■ent  and  the  Inmlmr  coixl  constitute  the  location  of  greatest  impli- 
HMion,  the  lesions  being  relatively  far  less  markixl  in  the  upper  cervi- 
Hft]  and  lower  dorsal  region, and  in  themidille  and  upper  dorsal  still  les^i 
Hn.   Implication  of  the  cortical  region  has  also  been  apparent  in  some 
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cases.  In  some  instances  streaks  of  tissue  histologically  similar  to  the 
cortical  layer  of  the  cord  in  this  region  extended  into  the  lateral  col- 
umns, particularly  in  the  region  of  the  posterior  portions  of  the  lateral 
columns,  disappearing  around  the  nerve-fibres;  and  a  difiiise  sclerosis 
of  slight  degree,  with  increase  of  the  septa  and  of  the  neuroglia,  evi- 
dently not  of  vascular  origin,  appeared  in  other  cases,  and  Redlich 
found  in  one  case  a  diffuse  sclerosis  of  the  perivascular  character  which 
has  been  described.  The  ganglion-cells  of  the  anterior  horns  were 
markedly  pigmented  in  almost  all  cases,  the  whole  body  of  the  cell 
being  sometimes  filled  with  yellow  granules  concealing  the  nucleus, 
and  leaving  only  a  small  portion  of  the  protoplasm  visible,  this  pro- 
cess, however,  being  unusual,  the  form  and  processes  of  the  cell  gen- 
erally remaining.  Clark's  columns  also  present  a  high  degree  of 
pigmentation.  Proliferated  ependymal  cells  usually  obliterated  the 
central  canal.  A  large  number  of  amyloid  bodies  are  found.  Slight 
thickening  and  great  pigmentation  of  the  pia  of  the  cord  were  also 
usually  present.  The  anterior  and  posterior  roots  were  unchanged, 
although  the  vessels  have  been  found  widened,  but  not  thickened. 
Lissauer's  and  Clark's  columns  are  usually  found  to  have  pre- 
served their  nerve-fibres.  The  axis-cylinders  had  a  varicose  shape 
in  one  of  DubeuFs  cases,  and  the  upper  and  cervical  dorsal  cord  was 
found  to  be  the  main  site  of  the  lesions.  Aueurismal  enlargements 
were  observed  in  a  case  of  Boi^herini's,  with  a  slight  affection  of 
the  posterior  columns,  whilst  he  discovered  marked  alterations  in  the 
gray  substance,  in  which  he  differs  from  most  authors.  In  the 
medulla  oblongata  Ketscher  and  Dana  have  found  similar  alterations. 
Similar  lesions  of  the  vessels  have  been  found  in  the  cerebrum  in 
some  instances,  the  sclerosis,  however,  being  absent.  Alterations 
have  also  been  described  in  the  peripheral  nerves  and  muscles  by 
Saas,  Redlich,  Borgherini,  and  Ketscher,  these  changes  consisting  of 
proliferated  connective  tissue  and  atrophy  of  the  muscular  and  nerve 
tissue,  with  thickening  of  the  vessels. 

It  has  been  a  matter  of  discussion  as  to  whether  senility  brings 
about  naturally  these  changes  that  are  claimed  as  characteristic  of 
paralysis  ao:itans.  The  appearances  are  fairly  constant  in  about 
twenty  cases  which  have  been  examined  so  far,  and  in  most  of 
them  the  clinical  phenomena  and  the  severity  of  the  pathological 
lesions  bear  a  fair  ratio  to  each  other.  But  it  is  a  well-known  fact 
that  in  a^ed  people  who  have  presented  no  symptoms  of  paralysis 
agitans  slio^ht  thickening  of  the  membranes,  obliteration  of  the  cen- 
tral canal  of  the  cord  by  proliferation  of  the  ependymal  cells,  in- 
crease of  amyloid  bodies,  and  pigmentation  of  the  ganglion-cells 
are  frequently  found.  The  observations  of  Redlich,  Leyden,  and 
Demange  have  shown  this.  Most  authoi's  are  inclined  to  regard  the 
altei'ations  in  the  vessels,  the  increase  in  connective  tissue  running  iu 
from  the  peripheral  tissue  of  the  cord,  and  the  perivascular  sclerosis 
as  purely  senile,  althou^^h  neurolojj^ical  pathologists  differ  in  this 
opinion.  In  a  large  number  of  observations  made  upon  old  people 
by  Ketscher  similar  alterations  of  the  vessels  to  those  which  have 
been  described   in   paralysis  agitans  were  found,  although  in  less 
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decree,  and  the  outer  horny  layer,  as  well  as  the  perivascular  sclerosis, 

t usually  wanting,  and  it  h  also  noted  that  paralym;^  agitans  may 
ur  iu  young  adults,  altliough  it  generally  occurs  in  individuals 
iBMuxJ  fifty.     Demauge  hai^  descrilied  a  progressive  tabetic  selerosis 
of  the  lateral  and  puslerior  columns,  of  vascular  origin,  eharaeterized 
by  marked  c\)ntractures»  first  of  the  limbs  and  subsccjuently  of  the 
arms,  without  seusory  defect^  sensory  irritation,  or  ile^'ided  paralysis, 
with  primary  increase  of  the  tendon -reHexes,  followed  by  loss  of  them. 
These  eases,  according  to  this  author,  are  those  of  chronic  myelitis, 
^used  by  an  endo-  and  periarteritis,  of  the  general  character  of  an 
Htheroma.     Similar  alteratiuns  in  tlie  aged,  attende<l  with  muscular 
fcofe^^hlemeut,  have  been  destTiLied   by  Copin,  altfumgh  they  lack  thr 
Bbontra'^tu re  described  by  Dcmauge.    The  senile  paraplegia  ufGovvers 
will  probably  rank  with  this  ehiss  of  eases.    A  ease  has  U^n  described 
^y  Buzzard  of  a  man  of  thirty-oine  years  of  age  having  syphilis,  then 
■prmptoms  of  diplopia,  entire  disuse  of  limbs  in  walking  or  standing, 
Kithough  movements  of  the  limbs  while  in  bed  were  made  frcfjiy,  jiatel- 
|kr  reflex  wanting,  oue-sidi^l  atropliy  of  the  optic  nerve,  immobility  of 
the  pupils,  and  market!  sensory  disturl>ane«^s  in  the  lower  extremities, 
^ud   in   whom  was  found  endo-  and  periarteritis  to  a  considerable 
■stent,  with  eonnectiMl  sclerosis  in  the  lumbar  and  cerviml  cord,  in 
"the  posterior  columns  espwj'ially,  and  also   in  the  lateral  cokmins, 
although  in  a  much  s!igbt(.T  degree.     Histories  of  several  ttises  are 
firiveu   Ijy  Hedlieh   in  which  aged  people  manifested  an  alteration  of 
■Uie  vessels  with  jwrivascular  sclerosis,  partictdurly   in   the  ventral 
fNKtions  of  the  pojsterior  eolumns,  tlie  cervical  cord  l>eing  but  slightly 
affected,  while  the  dorstd  and  Inmljar  cord  were  considerably  alteivd, 
and  in  the  columns  of  (foIl  a  slight  alteration  was  oliserved,  consist- 

K'  g  of  a  small  degree  of  ascending  degeneration,  although  but  slight 
volvement  of  ihe  lateral  columns  was  disc*oveixHb     It  is  apparent 
from  all  this  tliut  the  localization  of  the  le^sion  in  paralysis  agitans  ia 
^Jiiore  pathognomonic  tlian  its  character,  for  there  is  no  reason  why  in 
^he  eases  of  Gowers  and  Demange  the  sympttunsof  paralysis  agitans 
riould  not  have  been  produce*!  by  the  same  lesions  if  they  had  Im^u 
nted  ditierently.    Tremor  and  contracture  constitute  the  two  .salient 
lymptoms  in  paralysis  agitans.    It  issuggi»ste<l  by  Biocq  that  an  at!ec- 
Hon  of  the  muscles  may  lie  the  cause  of  the  rontrai'tui'e,  liut  this  has 
not  betm  demonstrated,  and  we  must  therefore  attribute  to  the  spinal 
nlesion  both  the  tremor  and  the  contracture.     Were  it  not  for  the  fact 
Itiiat  a  large  proportion  of  the  autopsies  have  shown  that  the  posteric»r 
columns  are  mainly  affected,  it  would  tie  easy,  with  our  existing  knowl- 
edge, to  suppose  that  both  the  contracture  and  the  tremor  ct>uld  L>e 
acxx}UDted  for  by  the  auatoraical  location  of  the  lesion  in  the  lateral  and 
^nterior  pyramidal  strands.    It  would  tiierefore  se<_^m  as  if  the  impli- 
HRtion  of  certain  fibres  in  thi^t^  posterior  columns  must,  under  certain 
^rcumstances,  l>e   held  accountable  for  the  clinical  manifestation^. 
The  only  explanation,  however,  for  the  fact  that  the  implication  of 
theae  ptisterior  columns  ilid  not  produce  the  gymptoms  of  paralysis 
agitans  in  the  cases  of  Buzzard,  Gowers,  and  Demange  is  the  sup- 
position that  a  ditfemnt  set  of  fibres  is  aifected  in  eaeh  of  the  cases. 
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Id  the  cases  of  Bedlich  and  Demange  there  was  no  tremor  and  only 
a  slight  contracture,  so  that  by  exclosion  it  would  seem  probable 
that  the  tremor  was  probably  caused  by  affection  of  the  lateral  col- 
umns and  was  not  due  to  implication  of  the  posterior  columns.  It 
seems  probable,  however,  that  implication  of  the  posterior  columns 
may  cause  contracture  by  irritation  of  the  anterior  ganglion-oells 
through  the  sensory-motor  tract  of  Cajal,  described  on  p.  32. 

Diagnosis.     The  diagnosis  of  paralysis  agitans  is  easily  made  in 
the  majority  of  cases.     The  age  between  forty  and  sixty,  the  coaree 
tremor,  the  characteristic  attitude,  the  bread-crumbling  position  of 
the  fingers ;  the  slow,  deliberate,  high-pitched  speech ;  the  peculiar 
fadesy  the  tendency  to  ruddiness  of  the  complexion — all  are  symp- 
toms which  are  readily  recognized  in  patients,  and  by  which  the 
diagnosis  of  the  disease  can  often  be  made  on  a  ferry-boat  or  in  a  car. 
Non-typical  cases  are  very  difficult  to  diagnose.     Thus,  there  are 
patients  in  whom  the  tremor  is  absent,  and  here  the  diagnosis  must 
be  made  by  the  other  symptoms.     Again,  there  are  patients  in  whom 
the  tremor  is  present,  but  who  do  not  present  the  characteristic  speedi, 
attitude,  facies,  or  color,  and  if  this  occurs  in  a  patient  near  thirty,  it 
may  be  absolutely  impossible  to  make  the  diagnosis  without  the  aid 
of  sufficient  time  to  observe  the  progress  of  the  malady.     The  diar- 
acter  of  the  tremor  is  no  longer  wought  to  be  of  the  importance 
which  it  was  supposed  to  have.     In  the  main,  I  do  believe,  die 
tremor  of  paralysis  agitans  is  present  when  the  patient  is  at  rest  or 
performing  voluntary  movements ;  but  there  are  many  cases,  espe- 
cially in  the  early  stages  of  the  disease,  in  which  the  tremor  is  only 
present  upon  voluntary  movements,  or  is  greatly  exaggerated  at  such 
times.      The  sphygmographic  tracings,  of  which  so  much  has  been 
made,  are  open  to  exactly  the  same  objection,  because,  whilst  the 
tremor  is  generally  continuous  and    fine,  there  are  many  cases  in 
which  it  is  not  continuous,  and  in  which  it  is  at  times  very  coarse. 
The  diseases  from   which  paralysis  agitans  should  be  difierentiated 
are — 

Disseminated  sclerosis ; 

The  tremor  of  lead,  copper,  and  mercury ; 

Alcoholism ; 

Chorea. 
The  typical  case  of  disseminated  sclerosis  has  a  tremor  that  is 
present  only  upon  voluntary  movements — the  so-called  intention- 
tremor — and  there  are  also  nystagmus,  an  interrupted,  scanning  speech, 
the  patient  is  a  young  adult  or  a  child,  there  may  be  symptoms  of 
focal  disease  of  the  brain  superadded ;  and  the  characteristic  atti- 
tude, faeies,  bread-crumbling  position  of  the  fingers,  slow,  deliberate 
speech,  and  ruddy  color  of  paralysis  agitans  are  all  lacking. 

The  tremor  of  lead,  copper,  and  mercury  is  usually  a  fine  tremor, 
and  in  lead-poisoning  other  symptoms  of  the  disease  will  be  present, 
such  as  the  "lead-line*'  and  the  wrist-drop,  whilst  the  history  of 
the  use  of  lead  may  be  obtaine<l ;  and  in  tremor  from  mercurial  or 
copper-poisoning  the  history  of  the  use  of  mercury  may  be  obtained 
in  the  one  case,  whilst  there  will  usually  have  been  some  history  of 
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ptyalism  or  the  mercurial  cachexia,  and,  on  the  other  hand,  in  eoppcr- 
poisoniDg  the  patient  will  have  been  engaged  in  using  copjjer  in  some 
toJEcemic  way* 

In  alcoholism,  especially  in  the  acute  form  after  a  debauch,  there 
18  often  a  fine  tremor,  and  this  may  Bometimes  !)e  of  the  intention- 
tremor  type;  but  the  history  of  the  patient  and  his  general  asjiect 
will  easily  make  the  diagnosis  clear.  In  some  cases  of  clironic 
alo^holism  there  may  also  l)e  a  tremor,  bat  this  need  only  be  referred 
ta  in  order  to  put  the  observer  upon  the  alert,  for  the  diagnosis 
OLD  readily  be  made  by  the  history  of  the  case  and  the  well-known 
symptoms. 

In  ordinary  chorea  of  the  Sydenham  type  there  should  never  be 
any  mistake  in  making  a  diagnosis,  because  the  niiiscular  movements 
are  fibrillary  in  character,  either  quickly  f>egini]ing  and  quirkly  end- 
ing,  or  more  gradual  in  their  begioning  and  ending  when  they  are 
of  the  atlietoid  variety,  and  the  patient  is  almast  invariably  a  child. 
In  some  cases  of  chorea,  however,  tliat  have  become  chronic,  i^ener- 
ally  from  lack  of  proper  treatment  or  of  the  original  attack  of  the  re- 
la[Kses,  the  tremor  may  l>ecome  so  market!  aod  so  (ntermingle<l  with 
muscular  spasm  as  to  lead  the  inexpericnceii  observer  to  confound 
the  disease  with  paralysis  agitaos ;  but  a  history  of  the  aise  and  the 
fact  that  the  movements  are  of  the  type  that  have  alrt^ady  l>een 
described  will  be  sufficient  to  make  the  ditferential  diagnosis.  It  is 
unfortunate  that  some  writers  have  designated  as  choreic  tremor  the 
fine  jerky  fibrillary  movements  common  to  chorea. 

Treatment.  The  treatment  of  jmra lysis  agJtans  should  l>>  defl- 
ate and  energetic.  All  the  drugs  that  have  been  vaunted  as  specifics 
pre  wellnigh  useless  except  for  temporary  effect  The  patient  should 
06  restrictetl  in  hisex^ienditure  of  energy  ;  in  other  words,  the  tremu- 
lous  muscles  should  be  put  in  a  position  of  comparative  rest;  and 
tliid  can  best  be  done  by  keeping  the  patient  in  beil  up  to  noon- 
day  for  several  weeks  at  the  outset  of  trmtment,  and  at  the  same 
time  prohibiting  walking  or  fatiguing  drives.  As  the  patient  grows 
better  he  may  be  allowed  to  get  up  at  tl»e  usual  time,  but  he  should 
religiously  avoid  fatigue,  and  if  any  error  is  made  it  should  be  on 
the  side  of  too  much  rest  rather  than  tm>  little.  This  part  of  the 
te^eatmeut  should  t>e  carefully  studied,  and  the  most  minute  directions 

fculd  be  given  about  it  by  the  physician.     It  will  not  do  to  advance 
general  principle,  but  the  patient  must  be  told  just  how  many 
hours  he  should  rest,  just  how  much  exercise  he  should  take,  just 
what  time  he  should  go  to  bed,  etc.     Without  this  restriction  of  the 
exp«?uditure  of  energy  no  results  will  ever  be  obtained  except  tempo- 
rarily.    The  diet  of  the  patient  should  be  varied,  abundant,  and 
nourishing.     It  should  at  least  consist  of  thre«  good  meals  a  day, 
pod  generally  it  will  l>e  advisable  to  have  at  least  a  quart  of  milk 
Taken  in  addition  to  this  in  the  twenty-four  hours,  and  in  some  cases 
it  may  even  be  useful  to  advise  that  a  pound  of  l>eef  made  up  into 
beef-tea  shall  be  taken  in  the  twenty-four  hours,  either  in  the  form 
of  home-made  beef-tea  or  some  one  of  the  beef-extracts  or  peptonoids, 
w  stimulation  should  be  continuously  employed,   two  or 
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three  ounces  of  whiskey  being  given  in  the  twenty-four  hours,  or  a 
bottle  or  two  of  a  strong  ale,  or  a  fairly  equivalent  quantity  of  alco- 
hol in  the  shape  of  some  of  the  wines.     Malt-extracts  are  also  of 
great  value  in  aiding  this  process  of  nutrition.     In  prescribing  them 
it  should  be  remembered  that  diastase  is  that  portion  of  the  malt- 
extract  which  is  alone  of  value  to  the  patient,  and  it  is  therefore  of 
no  consequence  what  particular  preparation  of  malt-extract  we  em- 
ploy, provided  only  that  it  is  fresh  and  reliable.     The  liquid  malt- 
extracts  with  alcohol  had  better  not  be  employed  unless  they  are  more 
pleasant  to  the  patieut  than  the  solid  malt^xtracts,  inasmuch  as  the 
alcohol  can  be  obtained  in  a  more  precise  way  in  the  manner  that  has 
just  been  indicated.     Tonics  should  always  be  prescribed,  and  the 
best  of  these  is  the  sulphate  of  quinine,  2  or  3  grains  three  times  a 
day,  given  an  hour  or  two  after  meals  to  avoid   any  disturbance 
iu  digestion,  best  in  the  form  of  the  tablet  triturate  or  in  capsales, 
and  never  in  solution  with  an  acid,  which  is  apt  to  upset  the  diges- 
tion.    In  addition  to  these  measures  of  rest,  diet,  alcoholic  stimu- 
lants,  and   diastase,   remedies   should  always  be  used  directly  to 
control  the  tremor.     The  best  of  these  is  hyoscyamine,  the  crystal- 
lized and  never  the  uncrystallized  form,  as  the  latter  is  more  prone  to 
produce  unpleasant  constitutional  eflFects.     The  dose  should  be  -^ 
grain  once  or  twice  a  day,  continuously  used  for  weeks  or  months  as 
may  be  necessary.     If  the  hyoscyamine  alone  does  not  control  the 
tremor  sufficiently,  10  grains  of  the  bromide  of  potash  may  be  given 
with  it  once  or  twice  a  day,  usually  also  for  months.     Hyoscine, 
either  the  hydrochlorate  or  the  hydrobromate,  is  also  a  very  useful 
drug,  as  it  can  be  given  much  oftener  and  has  none  of  the  unpleasant 
effect  of  the  hyoscyamine  in  dilatatiug  the  pupil  and  causing  dryness 
of  the  month.    This  treatment  by  rest,  alcoholic  stimulation,  diastase, 
and  muscular  sedatives  like  hyoscyamine  and  bromide,  is  the  treat- 
ment of  paralysis  agitans — not  one  element  of  it  alone,  but  all.     The 
ruddy  color  of  the  face  so  often  observed  has,  I  think,  misled  observers 
into  unconsciously  believinjj;  that  the  disease  was  not  in  need  of  stim- 
ulant treatment,  and  therefore  has  led  to  the  exclusive  use  of  the 
seclatives,  as  the  result  of  which  patients  have  been  unduly  depressed. 
In  reality,  however,  the  ruddy  flush  of  the  face' is  a  vascular  paresis, 
and  I   have  found  that  the  stimulating  and  nourishing  treatment 
alone  will  do  more  than  the  use  of  the  sedatives  alone.     Galvanism 
is  almost  invariably  of  great  value,  and  it  seemingly  acts  as  a  ner- 
vous stimulant  of  high  order.     It  should  be  administered  at  least 
three  times  a  week,  with  one  large  electrode  (Fig.  67)  placeil  on  the 
nape  of  the  neck,  and  another  of  Fig.  68  opposite  the  lower  dorsal 
spine.     The  skin  should   be  wet  with  hot  water,  and  the  electrode 
should  })e  thoroughly  moistened  with  the  same.     A  current  of  3  to 
5  niilliamperes  should  be  passed  for  three  to  five  minutes,  aud,  as 
the  patient  becomes  accustomed  to  the  current,   this  may  often  be 
advantageously  increased  to  10  to  15  niilliamperes  and  to  a  sitting  of 
Hve  to  fifteen  or  even  twenty  minutes.      With  this  treatment  I  posi- 
tively assert  that  most  cases  of  paralysis  agitans  can  be  controlled, 
and  the  life  of  the  patient  made  comparatively  pleasant.     After 
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ifal  treatment  by  these  means  for  a  perio*!  of  eight  to  twelve 
H'eeks,  the  galvanism  may  \w  disfoiitiuupiJ,  the  hytwcyamiiio  and 
the  bromide  gradually  withdrawn,  and  tht*  patient  allowL-d  simply 
to  keep  up  tlie  re^t  tliat  has  been  fannd  advisable,  as  well  as  the 

I  diet,  the  alcoliolic  stinmlaiit,  and  the  diastase,     Ui^ually  niontlis  or 
jireeks  will  intt»rvene  before  another  exacerbation  m*curs,  aud  this 
Sean  tw  cuntrolletl  by  the  same  mean 8.     I  am  accustomed  to  explain 
sll  this  to  my  patients,  so  tliat  they  will  t'XjHX't  another  exacerbation 
at  §ome  time,  when  they  need  nut  feel  disconniged  and  fear  that  tlie 
^-diseaiik!  is  becoming:  uncuntrollable,     I  tell  them  frankly  that  they 
^bannot  be  cured,  but  that  they  can  be  materially  lielped.     Unfor- 
^■taydately,  however,  the  cuhcs  of  paralysis  agitans  which  occur  after 
IPKibiplegia,  affecting  only  one  limb  or  ^ma  Hide,  canuot  be  treated 
with  much   hope  ot  relief;  but  a  sharp  distinction  should   be  made 
lK*twcen  tliesc  ciises  of  paralysis  agitans  <x\Hirring  after  hemiplegia 
and  the  cases  of  sudden  onset  in  nne  limb,  for  the  latter  are  usually 
only  the  hx^alized  onset  of  a  general  paralyM^  agitans  which  is  subject 
to  the  theraj>eiitic  law.s  that  have  just  Ix/cn  detailed. 


^  ASTASIA  ABASIA. 

kJacxToud  first  descrilKxJ  this  disease,  in  1804,  as  **  ataxia  with 
efect  of  automatic  co-ordination.**  Weir  Mitchell  wrote  of  it,  in 
881,  as  ^'hysterical  motor  ataxia.*'  In  1888  Charcot  and  Richer 
alien  1  attention  to  it  as  **a  specnal  form  of  motor  impoteuey  of  the 
lower  liraljs,  with  defect  of  co-ordination  relative  to  standing  and 
walking/*  Numerous  other  authors  reported  t\ases,  and,  in  1888^ 
Blocq  collected  eleven,  and  gave  to  the  disease  the  name  that  it  now 
bears*     Since  then  there  have  bf"*'n  nnraerons  articles. 

The  thsease  consists  of  an  inability  to  stand  eret*t  or  walk  nor- 
mally, although  there  is  no  impairment  uf  sensation,  of  tuus<adar 
strength,  or  of  the  co-ordination  of  other  movements  than  walking 
or  standing  of  the  lower  extremities.     In  attempting  to  walk,  the 

Klegs  Ijecome  spasniotlie.     There  are  rapid  flexions  and  extensions  of 
he   legs  on  the  thighs  and  of  the  tliighs  on  the  pelvis.     The  steps 
tre  short  and  the  feet  drag ;  or  the  Inxly  may  make  great  ost'illations 
f  the  patient  stands,  walks,  or  *<its,  and  the  head  and  arms  make 
rhythmical  movements  ;  or  walking  may  l)cconic  impossible,  and  the 
imtient  leaps  on  to  one  foot  and  then  on  to  the  other,  the  Ixxly  and 
bead  oscillating  as  he  advances ;  or  lie  can  walk  cross-legged,  or  by 
^sniising  the  legs  high  ;  or  he  can  walk  on  his  hands  and  feet ;  or  he 
^nan    walk  at  certain  times  and  not  at  others;  or  he  can   hop  with 
^Bboth    f^i  together,  or   walk    witli   great  strides  with  the  arms  ex- 
^^ended  ;  or  he  may  be  al>le  to  use  his  legs  f>erfet^tly,  if  suspended. 
If  the  attempt  to  walk  is  jHTsisted  in^  all  these  phenomena  bccom* 
.  intensiBed,  and  the  patient  may  talL     The  most  common  form  oi 
^es»e  varieties  is  the  paralytic,  wherein   the  legs  Ijend  under  the 
atient  in  the  attempt  to  walk.     There  is  no  rigidity,  spasm,  or  inco- 
ordination, and  the  muscular   strength  is  g^^Mjd  whilst  the  patient 
in  bed,  is  sitting,  or  ia  snspendeib     Almost  aa  frequent  as  the 
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paralytic  form  is  some  variety  of  spasm  or  ataxia,  the  most  common 
being  that  wherein  walking  is  embarrassed  by  erratic  movements 
and  stiffening  of  the  legs,  causing  a  sort  of  tremor,  like  that  of 
spastic  paraplegia.  Less  frequently  there  are  sudden  flexions  of 
the  legs,  so  that  the  equilibrium  of  the  body  is  nearly  overthrown, 
at  the  same  time  that  there  are  exaggerated  and  sudden  flexions  of 
the  arms.  Charcot  has  called  this  type  the  choreic  variety  ;  and  Id 
some  cases  it  has  been  associated  with  so-called  epidemic  chorea, 
although  it  must  be  borne  in  mind  that  this  so-called  epidemic 
chorea  is  probably  hysteria.  A  rare  form  is  a  saltatory  variety. 
Any  emotional  disturbance  increases  the  difficulty  of  walking.  A 
tendency  to  go  backward,  or  retropulsion,  has  been  observed,  as  has 
also  a  tendency  to  go  forwai'd,  or  propulsion.  A  curious  phenom- 
enon in  this  case  is  that  the  patients  can  use  the  l^s  perfectly  well 
while  they  lie  in  bed. 

Astasia-abasia  has  often  a  distinct  history  of  heredity.  It  occurs 
in  about  equal  proportions  in  the  two  sexes.  Most  of  the  cases  are 
associated  with  hysteria,  but  it  has  also  been  seen  in  conjunction 
with  chorea,  epilepsy,  such  morbid  impulses  as  agoraphobia,  etc, 
as  well  as  with  dementia,  confusional  insanity,  exophthalmic  goitre, 
and  neurasthenia.  Whether  or  not  it  is  always  an  hysterical  symp- 
tom has  not  yet  been  determined ;  but  Blocq  has  hypnotized  a  patient, 
and  made  her  the  suggestion  that  she  no  longer  knew  how  to  walk, 
and  thus  produced  astasia-abasia ;  and  when  he  furthermore  sug- 
gested to  her  that  she  could  not  walk,  paralytic  abasia  ensued.  The 
cases  which  I  have  seen  have  certainly  impressed  me  as  being  hys- 
terical, and  lilocq's  experiment  would  seem  to  be  conclusive.  But 
this  malady  has  been  associated  with  many  diseases  which  are  cer- 
tainly not  hysterical,  and  the  question  has  yet  to  be  determined 
whether  astasia-abasia  can  he  a  symptom  of  these  diseases,  or  whether 
it  indicates  the  association  of  hysteria  with  them. 

The  prognosis  of  astasia-abasia  is  good.  Children  recover,  as  a 
rule;  but  relapses  occur  in  adults,  and  exceptionally  these  are  frequent 
It  is  never  fatal. 

The  treatment  is  that  usual  in  eases  of  hysteria  (see  ^*  Hysteria"). 
Knapp  suggests  that  a  distinctly  volitional  act  be  substituted  for  an 
automatic  act,  and  hence  in  his  case  he  suggested  the  balance-step 
w^ith  remarkable  success. 


Time  was,  and  not  more  than  a  decade  ago,  when  it  was  very  much 
the  faahiou  to  ascrilx' almost  all  nervous  diaorders  to  i-eflex  from  nou- 
nervous  viscera,  and  cases  of  what  are  now  well  rt^*oy:ni2etl  as  ("ere- 
bral  palsies  of  childhood,  amyotrophic  lateral  selero^^is,  myelitis  of 
the  anterior  corniia,  pseud* i-ra oscular  hypertrophy,  myotonia,  epi- 
lepsy, choreii,  aud  a  liost  of  other  nervous  affections  were  anxiously 
examimd  for  phimiD^is,  strieturt^,  dyspepsia,  swallowed  pins,  consti- 
pation^ uterine  or  ovarian  symptoms,  and  so  on  and  so  forth  ;  and  if 
any  of  these  non-nervons  causes  were  founds  the  mental  symptoms 
were  supposed  to  be  thoroughly  explained.  In  reality  this  \w\kf  is 
a  kind  of  atiivism,  for  Hippocrates,  who  lived  400  years  before 
Christ,  l>elieved  that  the  causi^s  of  insanity  hiy  in  the  four  cardinal 
6nids :  the  blood,  mucus,  the  black  and  yellow  gall ;  and  it  was  not 
until  160  years  after  Christ  tfiat  Galen  made  the  distinetiou  that 
many  practitionei^s  have  not  yet  made,  namely,  that  tliere  w^ere  pri- 
mary insanities  due  to  disease  of  the  cerebrum,  and  secontlary  or  reflex 
ones  due  to  an  a!fet;tion  of  non-nervous  orj^ans.  Within  the  last 
decade  this  doc*trine  of  reflex  nervous  disease  has  been  carried  to  such 
an  extreme  that  there  are  medical  men  of  standing:  ^vho  would  have 
us  believe  that  almost  all  mental  ancl  nervous  maladies  can  be  cunxl 
by  the  relief  of  that  ftrrm  of  ocular  asthenopia  which  is  due  to  insuf- 
ficiencies of  tlie  ocular  muscles,  and  not  Ions;  ago  I  ha<l  a  surgeon 
tell  me  that  he  could  al)ort  a  pneumonia  by  cutting  a  deep  stricture. 

I  Neurologists,  however,  liave  gruwn  to  be  very  skeptical  in  regaRl  to 
the  fr€Hjueucy  of  reflex  nervous  disorders.  Every  educated  me<iical 
man  knows  pcrtW'tly  well,  of  course,  that  a  malady  of  the  abdominal, 
thoracic,  and  j>elvic  organs  may  produce  general  symptoms  of  a  ner- 
,Vous  character,  as  well  as  fever,  insomnia,  restlessness,  jjictitation,  and 
vomiting,  and  evvry  practitioner  of  exp?rience  knows  also  that  slight 
lesions  of  u on* nervous  organs  may  reflex ly  pmduce  nervous  symp- 
toms;  but  every  neurologist  of  experienc.'e  knows,  in  addition,  that 
almost  every  nervous  malady,  of  which  I  have  just  given  a  partial 
list,  has  at  first  been  thought  to  be  a  reflex  disorder,  and  that  with 

I  the  advance  of  neurological  knowdedge  disease  after  disease  has  been 
removed  from  this  category.  The  qtie^lions,  therefore,  that  neurol- 
ogists have  asketi  themselves  of  late  have  been,  first,  What  is  the 
frequency  of  reflex  nervous  disorders?  second,  What  are  their  char- 
acleristic  sym|itoms?  and  third,  With  what  non^nervous  maladies 
are  they  most  prone  to  occur? 

First,  as  to  the  frequency  of  reflex  nervous  disorders.  It  may  be 
positively  stated  that  they  are  extremely  rare,  and  I  have  no  doubt 
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whatever  that  every  neurologist  has  had  an  experience  identical  with 
my  own,  namely,  that  many  and  many  a  case  of  so-called  reflex 
nervous  disorder  will  be  resolved  into  a  familiar  nervous  disease 
which  has  not  been  recognized.  Statistics  are  perfectly  valueless 
upon  this  question,  because  everything  depends  upon  the  experience 
and  the  knowledge  of  the  person  making  the  diagnosis,  and  it  is  a 
significaut  fact  that  none  of  the  well-known  neurologists  of  the  world 
have  reported  cases  of  reflex  nervous  disorders  within  the  last  ten  or 
fifteen  years. 

Second,  as  to  the  characteristic  symptoms  of  reflex  nervous  dis- 
orders. To  this  it  may  be  answered  that  the  very  essence  of  a  reflex 
nervous  symptom  is  its  caprice,  so  to  speak,  so  that  we  cannot  speak 
of  its  characteristics.  Thus,  it  has  been  said  that  uterine  disorders 
are  prone  to  produce  a  peculiar,  distressing,  aching  sensation  at  the 
vertex  or  in  the  dorsal  spine;  that  insufficiency  of  ocular  muscles 
causes  a  peculiar  brow-ache  ;  that  indigestion  induces  an  aching  sen- 
sation over  the  frontal  region,  and  that  hepatic  trouble  causes  vertigo. 
But  these  different  sensations  and  symptoms  are  seen  so  frequently 
with  other  disorders  than  those  with  which  they  have  been  correlated 
that  they  are  but  a  broken  staff*  to  lean  upon  in  diagnosis.  The  truth 
is  that  when  a  man  presents  nervous  symptoms,  the  first  question  is 
as  to  whether  he  has  a  nervous  malady,  the  determination  of  which 
question  involves  an  accurate  and  extensive  knowledge  of  nervous 
and  mental  diseases ;  and  it  is  only  when  all  these  nervous  and  men- 
tal diseases  have  been  positively  excluded  that  a  nervous  reflex  can 
be  suspected,  and  this  can  only  be  absolutely  diagnosed  when  it  is 
positively  found,  and  time  or  meilical  experience  has  shown  that  it 
is  the  cause  of  the  nervous  symptoms. 

As  to  the  question  which  non-nervons  maladies  are  most  prone  to 
produce  reflex  nervous  symptoms,  it  may  be  said  that  the  follow- 
ing diseases  should  be  considered  in  a  case  of  doubtful  diagnosis, 
namely — 

Nephritis; 

Pelvic  disorder  in  the  female  ; 

Disease  of  the  male  urethra  or  seminal  vesicles ; 

Intestinal  disorders; 

Lithsemia  ; 

Errors  of  refraction ; 

Insufficiency  of  ocular  muscles; 

Aural  disease ; 

Anjemia  and  leucocythtemia. 
In  some  eases  of  nephritis  the  nervous  symptoms  may  be  the  ones 
mainly  to  attract  attention,  and  this  is  es]>ecially  apt  to  be  the  ease 
when  there  is  a  cirrhotic  kidney;  but  a  careful  examination  of  the 
urine,  and  sometimes  an  examination  with  the  ophthalmoseoj^e  or 
the  s[)hy^mogra|)h,  will  make  the  diagnosis  i>erfectly  plain.  In  my 
experience  the  general  practitioner  is  much  more  prone  to  make  a 
mistake  in  this  matter  than  the  specialist,  contrary  to  the  general 
opinion,  for  scarcely  a  month  of  my  life  passes  in  which  a  case  does 
not  eonie  to  me  of  this  kind.     I  had  not  long  ago  under  my  care  a 
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lady  who  had  lx*en  treated  for  two  years  for  supposetl  neiiraatheaia» 

[id  yet  who  was  fouod  in  have  allmtuiii  in  tlie  iirioe  to  the  extent  of 
20  *  whilst  a  youu^  man  once  came  to  nie  who  had  Ijeen  under 
ilment  for  over  three  years  forsupposeil  hysteria,  in  whom  I  ftjund 
typit^l  albimiinuric  retinitis,  wneh  as  represented  mi  page  158,  and 
[wbo^e  urine  showed  a  large  amount  of  nUmmiu,  with  noiuerous  hya- 
line and  granular  easts.  In  all  susp(>etrd  canes  of  this  kind  a  most 
ireful  examination  should  l>e  made,  not  only  by  tlie  ordinary  U^i  of 
iitric  acid  aud  heat,  but  also  by  the  more  mmlern  tests,  and  there 
lld  be  a  mierosf*opiral  seareh  for  rusts.  Care  should  also  l>e  taken 
r  kave  a  speeimeu  of  tlie  urine  (or  twenty-f<>ur  lifuirs,  ami  tlie  whole 
'quantity  passed  during  that  pericMl  of  time  should  bp  eju-efully  meas- 
ured ;  and,  if  necessary,  repeated  examination-*,  quantitative  and  quali- 
tative and  niien)seo[>ieal,  shtjuld  be  made.  If  these  preoautions  are 
taken,  there  should  never  be  a  mistake  in  diagnosis 

Pelvic  disorder  in  the  female  is  popularly  supposed  to  be  theeause 
of  many  reflex  symptoms,  but  I  do  not  think  that  lesions  in  this 
locality  are  any  more  proue  to  act  reflexly  than  lesions  of  other  non- 
■iiervous  organs  exeept  so  far  as  they  act  psyeluL'idly,  l>e<*ause  every 
^Bwomaii  is  only  too  prone  to  believe  that  every  oneasy  feeling  is  due 
^Bo  a  uterine  disorder,  and  when  this  opinion  is  c^u firmed  by  some 
Bphysieian  it  adds  a  t^Ttain  satisfaction  to  her  menial  torture.    Gyne- 
^Bcologieal  surgery  is  s<i  fas<'inating,  the  temptation  to  report  a  series 
of  100  eases  is  »o  grtvit,  and  women  are  sueli  easy  victims,  that  an 
enormous  atHrmati%T  literature  has  grown  up  upon  this  subject,  to 
^■be  met  by  an  equally  enormous  negative  literatuj-e  on  the  part  ot 
^■neurologists,  as  au  outtxyme  of  which  the  brain  an<i  spinal  cord  have 
^Kbeeu  almost  transferrtxl  from  the  skull  and  the  vertebral  canal  to  the 
pelvis,  and  anatomi(*al   teachings  have  lieen  wellnigh  rev^olut ionized 
in  the  mind  of  the  general  practitioner.     Not  long  ago  I  showed  to 
my  class  a  woman  wfio  had  had  for  many  years  attacks  of  obstinate 
vomiting,  wliicb  had  resisted  every  tlierai>eutie  device.     She  came 
under  the  care  of  a  well-known  gynecologist,  who  performed  a  double 
ovariotomy.    For  several  weeks  after  this  she  was  regarded  as  cured, 
but    gradually  the  okl    vomiting  return wl,  when   the  gym^u>logi<^I 
nurgt^iti  opened  the  wound,  thinking  that  there  might  be  some  inflam- 
matory adhesions,  but  tounil  nothing  abn<jrmaL    After  this  explora- 
tory operation  llie  patient  wa?s  again  relieve<l  for  several  weeks,  when 
the  vomiting  again  rt^tumed.     She  was  then  sent  to  me  by  the  gyue- 
csologist  with    the    fnmk    statement    from   him   that    he   had   never 
^^Hprded  the  ovariotomy  as  advisable,  but  hail  only  done  it  at  the 
^^^^est  of  a  well-known  tea<'her  of  general  mHlicine.     Upon  exaini* 
nation  I  found  that  the  woman  had   bet:;n  a   lite-long   hysteric,  Inid 
inherited  hysteria,  had  had  hysterical  convulsions,  and  liad  the  char- 
acteristic hysterical  concentration  of  the  rteld  of  vision,  with  patched 
iof  aniBstheeia  in  the  upper  extremities.     She  statwl  that  the  vomit- 
liug  had  been  so  violent  for  weeks  j>ast  that  she  had  lieen  obligt>d  to 
■live  on  a  pint  of  milk  and  a  few  pieces  of  bread  in  the  twenty- four 
lioun^.     As  she  was  fairly  plump  and  well  nourishe<l,  I  doubt etl  her 
lent,  and  directed  one  of  my  assistants  to  follow  her  when  she 
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left  the  clinic,  in  order  to  see  where  she  went  and  what  she  did.  To 
our  great  delight  she  at  once  directed  her  steps  to  a  peanut-stand, 
bought  a  pint  of  the  luscious  fruit,  and  meandered  her  way  merrily 
home,  strewing  her  track  as  she  went  with  peanut-shells.  So  when 
the  fair  patient  again  visited  my  clinic  I  told  her  what  we  had  dis- 
covered, at  which  she  flew  into  a  violent  temper,  anathematized  as, 
and  has  not  since  done  us  the  honor  of  seeking  our  professional 
advice.  I  state  this,  contrary  to  the  rule  which  I  have  followed  in 
this  book  of  interpolating  no  histories  of  patients,  because  the  im- 
portance of  the  subject  warrants  me,  I  think,  in  illustrating  by  a 
case  what  I  so  frequently  observe,  namely,  the  overweening  and 
illogical  anatomical  and  un physiological  tendency  to  regard  as  a  pelvic 
reflex  in  the  female  what  is  really  a  familiar  nervous  malady. 

Until  within  a  very  short  time  it  has  been  regarded  as  l^itimate 
surgery  to  perform  an  ovariotomy  upon  an  epileptic  female,  but  there 
is  not  a  case  upon  record  in  which  epilepsy  has  been  cured  by  such 
an  operation  or  by  any  operation  upon  the  female  pelvic  organs, 
although  temix)rary  effects  may  be  obtained  by  such  operations,  as 
they  are  obtained  by  many  others.  (See  "Epilepsy.")  It  may 
be  positively  stated  that  no  nervous  disease  is  produced  by  pelvic 
diseases  in  the  female,  although  there  may  be  general  nervous 
symptoms  caused  in  this  manner.  Nevertheless,  I  believe  that  an 
operation  upon  the  pelvic  organs  of  the  female  is  often  a  very  useful 
therapeutic  measure  in  certain  cases  of  nervous  disease.  This  may 
seem  like  a  paradox,  but  it  is  very  far  from  being  such.  Opium  will 
relieve  pain,  yet  a  man  who  would  get  up  and  say  that  opium  is  the 
cause  of  all  pain  would  simply  excite  the  merriment  of  nations;  and 
in  the  same  way  the  fact  that  all  the  component  factors  that  make 
up  a  surgical  operation  upon  the  female  pelvic  organs  act  as  a 
curative  or  palliative  measure  does  not  prove  that  it  causes  them. 
Incidental  to  the  operation  is  the  mental  expectancy  aroused  by  the 
universal  belief  of  women  that  pelvic  disorders  in  them  are  capable 
of  producing  almost  anything,  the  profound  physical  shock  of  the 
etherization  or  chloroforraization,  the  bloodletting,  the  low  diet,  the 
rest  after  the  operation,  often  for  months,  and  frequently  the  relief 
of  some  pelvic  source  of  discomfort;  and  all  these  causes,  as  a  whole, 
produce  an  effect  that  may  be  very  potent  in  certain  nervous  and 
mental  disorders.  I  therefore  frequently  advise  an  operation,  some- 
times where  there  is  no  local  disorder,  in  cases  of  mental  disease  that 
are  very  lardy  in  their  convalescence  and  in  which  I  desire  to  produce 
a  profound  mental  and  physical  effect.  On  the  other  hand,  it  must 
be  rcincnil)crc(l  that  cases  of  mental  disease  have  been  reported  as 
iniiiiediately  following  operations  upon  the  female  pelvic  organs,  and 
I  have  seen  fifteen  such  cases  myself;  so  that  this  is  a  danger  not  to 
be  disrc«j^ar(k'd,  and  is  one  which  has  caused  me  considerable  jx^rplex- 
ity.  ]My  experience,  however,  has  led  me  to  believe  that  it  is  safe  to 
operate  with  the  end  in  view  that  I  have  stated  when  the  pelvic 
lesion  is  a  slight  one,  or  when  the  patient  is  robust  in  general  health, 
or  when  there  has  been  some  slight  pelvic  lesion  that  has  cause<l  the 
patient   much  anxiety,   or  when    there   is   no   local   lesion    and  the 
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itient's  general  health  h  robust ;  whilst  it  is  dangerous  to  ojierate 

OD    patiente  who  are  very  nervous  and  apprehensive,  or  when  the 

pelvic  lesion  is  very  g<3ritm8,  or  when  th*^  general  health  has  l)ee» 

Breatly  depressed,  or  wlien  tlje  patient  in  averse  to  the  operation. 

Hd   accordance  witli   these  rules  of   my  own  I  have  frequently  had 

|py  gynecologii.-al  friends  curette  thi'  uterus,  remove  a  polypus,  treat 

an  abnision  of  the  o.s,  anti  do  similar  operatious^  and  I  have  almoat 

invariably  had  good  results  follows     Not  long  ago,  for  example,  a 

utient  was  nnder  my  care  for  hallucinatory   insanity,  which  had 

sted   upw*ard  of  eighteen  mouths,  from   which  she  had  recovered 

fiir  as  to  l>e  relieved  of  her  hallucinations,  and  to  be  conipara- 

Jrely  docile  and  rt^asonable  io  her  behavior,  although  she  was  still 

lody,  cxx^sionally  depressed,  and  at  times  ec<H?utric  in  aetion  and 

bought.    Medicines  had  lost  their  power,  and  she  drifted  along  week 

^er  week  in  this  listl^s^  discouraging  way*     I  advised  a  gyneco* 

jical  friend  whose  patient  she  was  to  curette  the  uterus,  altliougb 

was  exceedingly  reluttant  to  do  it^  and  dubious  as  to  its  ettect, 

patient,  however,  was  nnt  only  willing,  lint  very  eager  to  have 

operation  done.     The  success  was  brilliant,  ami  in  the  course  of 

weeks  she  w^nt  home,  I  am  tuld,  completely  cuiwl,  and  has  had 

return  of  her  malady  in  the  five  years  that  have  since  elaf*scd, 

do  not  believe,  however,  that  ovari<jtoiny  is  ever  w^arrantable  in 

ihef^  cases*     It  has  also  been  my  fortune  to  meet  with  a  number  of 

■fmrrrr  with  ovarian  tenderness,  fj'C(|uently  Im lateral,  without  hysterical 

Symptoms,  occasionally  occurring  in  paroxysms  lasting  for  a  few^  days, 

a  week  or  more  ;  as  well  as  cases  of  ovarian  disease,  which  is  often 

rispeeted,  not  because  there  are  positive  evidences  to  warrant  such 
diagnosis,  but  rather  l^eeause  of  the  localization  of  the  symptoms ; 
fttid  in  several  of  these  castas  I  have  si^n  cures  efltH'tc^tl  by  galvaniza- 
tion  with  large  elc^trtKles  (Fig,  68),  one  Ijeing  applit<l  over  each 
ovariaa  region  and  a  current  ot  10,  20,  or  30  milliamp^res  being 
<1  for  five  or  ten  minutes  every  second  day  for  a  |)eriod  of  two 
three  weeks.  The  objection  w*ill  be  made  by  gy n<MX)logists,  I  am 
dU  aware,  that  I  am  not  a  gynct*ologist,  and  may  therefore  have 
irerlooked  some  orgjinic  kK/ai  dis«^se.  It  is  therefore  proper  that  I 
buuld  state  that  all  of  these  cases  of  mine  have  l)een  examined  by 
listinguished  gynecologists,  and  that  my  attention  was  first  callal  to 
fte  matter  by  a  case  whi*-h  I  took  to  a  gync^'ologist  for  him  to  ope- 
ite  upon,  when,  very  much  to  my  surprise,  lie  refused  to  opemte, 
had  nothing  to  advise,  and  iei't  me  to  my  own  devices,  so  that,  know- 
^g  of  nothing  else  to  du,  I  oxjienmented  with  galvanism,  and, 
[itly  to  my  relief,  cure<l  the  fMtient.  These  Ciiscs  have,  therefore, 
emed  to  me  to  be  loi*al  neuralgia  of  a  pot^uliar  tyj>e,  oflen  made 
►orse  by  the  menhtrual  period,  and  frequently  following  some  pre- 
posing  cause  such  as  malaria,  litluemia,  or  depression  of  the  general 
1th- 
.  Diseases  of  the  male  ui^thra  have  been  supposed  to  play  as  large 
ipart  in  the  causation  of  reflex  disorfei-s  as  the  [lelvic  lesions  of  the 
'iinale«  I  believe,  however,  that  the  one  belief  is  as  much  »hie  to 
ftfective  observation  as  the  other.     It  is  undoubtedly  true  that 
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nocturnal  enuresis  in  diildren  and  diildidi  disorders  akin  to  som- 
nambulism and  night-terrors,  as  well  as  these  two  latter  afiectioot 
themselveB,  can  sometimes  be  relieved  by  droumciaion.  It  is  dao 
true  that  strictures  of  the  male  urethra  and  afieetions  of  the  seminal 
vesicles  may  cause  reflex  jpaiu  and  uneasiness  in  the  nerves  coming 
off  from  the  lumbar  and  dorsal  cord.  But  nocturnal  enuresis,  som- 
nambulism, and  night-terrors  can  be  relieved  often  much  more 
effectively  by  other  measures  than  circumcision,  and  the  reflex  pain 
and  disorder  due  to  stricture  and  to  disease  of  the  seminal  vendes 
are  eenerally  made  worse  in  my  experience  by  any  treatment  addressBd 
to  we  urethra  and  the  seminal  vesicles  that  does  more  thsm  rdieve 
the  stricture  causing  obstruction  to  the  passage  of  urine,  or  the 
inflammation  and  occlusion  of  the  seminal  ducts  that  prevent  the 
passage  of  semen.  In  the  chapter  upon  '^  Somnambulism,''  "  Night- 
terrors,"  etc.,  many  remedies  are  spoken  of  that  are  quite  as  dfectiye 
as  circumcision,  and  much  less  unpleasant.  In  the  adult  male 
afflicted  with  disease  of  the  seminal  vesicles,  or  a  stricture,  and  who 
has  reflex  nervous  symptoms,  there  will  often  be  found  a  large  degree 
of  hypochondria  which  cannot  be  relieved  by  any  treatment  fuldrnsed 
locally  to  the  urethra  or  the  vesicles.  That  circumcision  will  relieve 
all  the  varied  organic  nervous  diseases  which  it  was  claimed  to  relieve, 
and  that  it  will  cure  epilepsy  and  chorea,  have  been  disproved  time 
and  time  again. 

Intestinal  disorders  will  sometimes  cause  vertigo,  slight  insomnia, 
and  general  nervousness,  but  this  very  rarely ;  indeed,  tne  rule  is  that 
intestinal  disorders  do  not  produce  general  symptoms,  and  when 
they  do,  they  are  so  prouounced  as  to  make  the  diagnosis  an  easy 
one.  In  the  section  upon  "Neurasthenia"  I  have  stated  my  doubt 
as  to  whether  the  cause  of  the  malady  might  not  be  some  error 
of  digestion  in  the  stomach  or  the  intestine,  but  this  is  so  larjrely  a 
matter  of  uncertainty  as  yet  that  it  is  impossible  to  speak  positively 
either  one  way  or  the  other.  Epilepsy  has  seemed  to  me  in  some  rare 
cases,  as  stated  elsewhere  {vide  "  Epilepsy  "),  to  be  excited  in  a  pre- 
disposed individual  by  intestinal  disorder,  and  Herter  has  described 
some  experiments  to  show  that  toxic  substances  capable  of  causing 
epilepsy  may  be  generated  in  the  intestines.  Nevertheless,  this  cause 
of  epilepsy  is  infrequent  and  not  general,  as  has  been  popularly  sup- 
posed, and  even  in  these  rare  cases  it  must  be  carefully  borne  in  mind 
that  it  is  an  exciting  cause  and  not  a  predisposing  one. 

The  relation  of  lithoemia  to  reflex  nervous  disorder  has  been  thor- 
oughly described  in  "  Neurasthenia." 

Errors  of  refraction  are  sometimes  a  cause  of  vague  nervous  dis- 
orders, such  as  slight  dizziness,  general  nervousness,  inability  to  con- 
centrate the  mind,  etc.  But  this  is  a  rare  cause,  and  even  Mitchell, 
who  has  called  attention  to  the  subject,  has  recently  so  stated. 

What  has  been  said  of  errors  of  refraction  is  also  true  of  insuffi- 
ciencies of  ocular  muscles  causing  so-called  ocular  asthenopia.  In 
cases  of  migraine  in  which  the  attacks  have  become  frequent  and 
violent,  a  relief  of  muscular  insufficiencies  will  often  act  remarkably 
well  as  a  palliative ;  and  this  is  also  the  case  in  certain  vague  ner- 
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vous  symptoms  in  neurotic  individuals.  There  has  never  been  the 
slightest  proof  adduced,  however,  that  relief  of  muscular  insufficiency 
will  cure  chorea,  epilepsy,  any  of  the  insanities,  or  neurasthenia,  or 
even  that  it  will  act  as  a  palliative  in  these  cases,  and  I  have  derived 
the  materials  for  this  statement  from  many  cases  under  my  own  ob- 
servation. 

Aural  disease  as  a  cause  of  reflex  nervous  disorder  is  thoroughly 
discussed  in  the  next  chapter,  upon  "  M6ni5re's  Disease,"  and  I  can 
add  nothing  to  that. 

Ansemia  and  leucocythsemia  will  sometimes  cause  pronounced 
headache  and  neurasthenia;  seldom,  however,  vertigo,  and  never 
convulsions.  In  certain  cases  of  insanity  it  has  been  demonstrated 
that  anaemia  is  marked,  but  it  is  extremely  probable  that  the  ansemia 
is  much  more  frequently  an  effect  than  a  cause  in  such  cases. 

The  diagnosis  of  a  reflex  nervous  disorder,  therefore,  will  be  by 
exclusion  of  all  non-nervous  and  mental  diseases  capable  of  pro- 
ducing similar  symptoms,  and  then  by  the  examination  of  the  difier- 
ent  organs  which  we  have  been  discussing.  The  treatment  will  vary 
with  the  cause. 


CHAPTER    XV- 

MENIERE'S  DISEASE. 

In  1861  M^ni^re  observed  a  case  with  intense  vertigo  which  died, 
and  in  which  he  found  certain  hypersemic  and  hemorrhagic  appear- 
ances in  the  labyrinthine  structure  of  the  internal  ear,  and  since  then 
the  name  of  Meniere's  disease  has  been  given  to  vertigo  occurring 
with  lesion  of  the  internal  ear.     As  a  matter  of  fact,  however,  it  has 
been  found  that  vertigo  can  occur  with  disease  of  the  external  and  the 
middle,  as  well  as  the  internal  ear.     An  undoubted  case  of  idiopathic 
or  primary  labyrinthine  disease  has  not  been  observed,  and  most  of 
the  cases  which  have  occurred  have  been  found  to  be  due  to  extension 
inward  from  the  brain  or  from  the  middle  ear.     Thus,  meningitis 
either  of  the  epidemic  or  sporadic  cerebro-spinal   type,  purulent 
meningitis,  and  fracture  of  the  base,  particularly  that  involving  the 
petrous  portion  of  the  temporal  bone,  have  set   up  labyrinthine 
trouble.     From  the  middle  ear  the  labyrinth  can  be  affected  either  by 
direct  extension  of  disease  into  it,  by  pressure  inward  upon  the 
labyrinth  through  the  apertures  between  the  middle  and  the  internal 
ear,  by  products  of  inflammation  within  the  middle  ear,  or  by  a 
closure  of  the  Eustachian  tube  which  admits  air  into  the  ear-drum 
and  the  niembrana  tympani,  thus  causing  collapse  of  this  membrane, 
and  thereby  slight  pressure  upon  the  labyrinth.     Even  disease  of  the 
external  ear,  if  it  be  sufficient  to  exert  pressure  inward  tlirough  the 
middle  ear  upon  the  fenestra  ovalis  and  rotunda,  may  cause  the  pe- 
culiar symptoms.     Meniere's  disease,  therefore,  as  it  is  now  under- 
stood, is  really  a  complex  of  symptoms  due  to  disease  of  the  external, 
middle,  or  internal  ear.    The  salient  symptom  is  vertigo,  and  this 
varies  somewhat  in  degree  and  kind  according  to  which  portions  of 
the  ear  are  aflectod.     In  labyrinthine  disease  the  patient  staggers  to 
one  side,  the  vertigo  is  apt  to  come  on  in  paroxysms,  and  these  vary 
in  intensity,  so  that  the  patient  may  simply  reel  like  a  drunken  man, 
or  may  fall  suddenly  as  if  shot.     Incredible  as  the  history  may  seem, 
I  once  had  a  patient  under  my  care  with  this  sensational  record: 
He  had  been  a  peasant  in  Ireland,  and  one  day  crossing  one  of  the 
wide  moor.>  in  a  dogcart,  he  was  suddenly,  as  he  thought,  struck  a 
violent  blow  from  behind,  so  that  he  believes  he  lost  consciousness 
for  some  time.     At  all  events,  when  he  was  able  to  get  up,  he  found 
his  h()i>;e  and  wagon  some  distance  off,  and,  of  course,  not  a  soul  in 
sight.      Under  the  belief  that  he  had  been  struck  by  some  enemy,  he 
went  quietly  home  and  said  nothing  about  it.     Some  time  aflerward, 
however,  in  crossing  another  lonely  place  he  had  a  similar  experience, 
and  as  he  came  to  the  conclusion  tliat  nobody  could  have  been  near 
him,  he  made  up  his  mind  that  it  was  some  malevolent  stroke  of  the 
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devil,  and  he  coosulted  a  priest,  who  agreed  with  hini  in  his  belief  and 
gave  hira  an  amulet  to  wear,  A  series  of  similar  attacks  occurred, 
and,  puzzled  as  to  whetljer  thei*e  was  some  diabolieal  agency  at 
work,  or  whether  lie  was  tlic  victim  of  a  conspiracy,  lie  emigmted 
to  America,  and  had  no  attacks  for  gevenil  months.  When  a  new 
paroxysm  (wcurred  he  i*iinie  to  me,  nm\  I  found  indubitable  evidence 
of  labyrintliine  disi^i^e.  These  paroxysms  are  usually  aa-ompanied 
by  nausea  or  vomiting.  The  face  growls  pale  and  the  body  is  often 
covered  with  a  cold  sweat,  so  that  the  attacks  are  fret|uently  mistaken 
for  apoplexy,  In  disease  of  the  middle  ear  the  vertigo  does  not 
occur  in  paroxysms^  but  is  apt  to  l>e  cou  tin  nous*  In  disease  both  of 
the  middle  and  internal  ear  loud  noises  are  generally  henrd,  and 
sometimes  these  tsound  like  bells  or  pistol-shots,  or  loud  hissing 
sounds  like  steam-whistles.  In  disease  of  the  external  t^r  the  ver- 
tigo is  less  in  degree  and  continuous,  and  the  loud  sounds  are  not 
usually  beard. 

The  pathology  of  Meniere's  disease,  as  won  hi  Vie  exi>eeted  from 
ihe  foregoing  remarks,  is  a  complex  one,  involving  lesitms  of  the 

tternal,  middle,  and   external  ear,  and  possibly   sometimes,  of   the 
mporal    Iol>e  of   the  brain.     In   labyrinthine  disease   there    may 
have  been  found  an  extension  inwarti  of  a  meningitis  or  a  necrosis 
of  bone.     In  middle-ear  disease  there  will  often  be  found  to  be  old 
lesions  dating  back  to  scarlatina^  measles,  variola,  und  other  childish 
diseases,  or  there  may  be  a  purulent  inflammation,  or  a  closure  of 
^^e  fenestra  ova  lis  or  rotunda,  or  the  Eustachian  tube  may  be  found 
H^  l>e  impervious.     In  disease  of  the  external  ear  there  may  be  a 
^Bmple    otitis   externa  or  an  accumulation   of   wax  or   a   furuncle. 
Flourens,   in  1828,  demonstrated  that  section    of  the  semicireular 
canals  of  the   labyrinth  in   |>igcons  <iiuscil  peculiar  peuduluni-like 
movements  of  the  heiul,  which  ceasetl  a  short  time  after  oue-sided 
^betioD,  but  which   in   bilateml  section   were  always  in    the  direc- 
Hon  of  the  injni-ed  canal,  so  that  after  section  of  both  horizontal 
^ptials   the    pendulum-like    movement  of  the  head  was  in  a  hori- 
mntal  direction  trom  one  side  to  the  other,  and  after  section  of  lH>tli 
vertical  eanids  in  a  vertieid  direction  from  a  I  >ove  downward.    Answer- 
ing to  the  movements  of  the  head,  the  pigeons,  after  section  of  the 
horizontal  canals,  moved  to  the  right  or  to  the  left  in  a  circle,  whilst 
after  section  of  the  vertical  canals  they  fre<]uently  stumbled  forward 
or  bac*kward.     The  ability  to  fly   was  seriously  disturbed   in   all 
instaoces  atVer  bilateral  section,  and  even  on  a  level  surftee  the  birds 
roovetl  with  difficulty.     The  hearing  of  binls  so  cmenited  upon  was 
preserved.    These  experiments  were  confirmed  by  Harless,  Czcrmak, 
Brown -S^juard,  and  Vnlpian.     Goltz  added  some  further  im|X)rtant 
fticts.    He  observe*!  in  pigeons,  in  which  the  semicircular  canals  were 
destroyed,  a  rotation  of  the  head  to  180^,  so  that  the  hinder  part  of 
the  bead  was  twisted  around  to  the  flo<»r  nnd  tlie  l>eak   pointed   up- 
ward ;  at  the  same  time  tlicre  were  |>endulyni'like  movements  of  the 
body,  often  movements  backward  or  relropulsion,  and  loss  of  ability 
fly,     Goltz  believed  that  disturbances  of  movement  of  the  bo*ly 
due  to  the  defective  position  of  the  head  alone,  for  when   the 
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head  was  fixed  in  an  abnormal  position  in  pigeons  that  had  not  been 
operated  upon  similar  disturbances  of  the  body  were  seen.     He  also 
affirmed  that  this  abnormal  position  of  the  head  was  due  to  the  loss 
of  the  semicircular  canals^  and  he  therefore  regarded  these  latter 
structures  as  sensory  organs  necessary  to  the  equilibrium  of  the  body, 
especially  of  the  head.     Bottcher  advanced  the  idea  that  the  disturb- 
ances of  equilibrium  were  due  to  a  cerebral  lesion,  complicating  and 
following  the  operation  upon  the  semicircular  canals,  and  that  this 
lesion  was  induced  by  the  operative  procedure  injuring  the  cerebrum 
or  the  cerebellar  peduncles.     Baginsky  claims  to  have  confirmed  this 
view,  although  he  details  no  experiments.     A  number  of  very  inter- 
esting researches  were  published  a  few  years  ago  by  Ewald  upon 
pigeons,  daws,  cockatoos,  salamanders,  frogs,  rabbits,  and  dogs;  as  a 
result  of  which  he  arrives  at  the  conclusion  that  the  labyrinth  con- 
sists of  two  functionally  distinct  apparatuses,  namely  :  the  auditory 
labyrinth  and  the  tonus  labyrinth.     The  auditory  labyrinth  is  the 
true  auditory  organ,  and  is  that  which  is    irritated  by  waves  of 
sound,  and  its  excitation    passes   to   the   sound-receiving   portions 
through  the  trunk  of  the  auditory  nerve.  The  tonus  labyrinth  is  the 
organ  which  exercises  influence  upon  the  muscular   movements,  so 
that  its  excitation  is  made  evident  by  muscular  disturbances  which 
are  not  as  yet  thoroughly  understood.   Heretofore  it  has  been  assumed 
that  the  auditory  labyrinth  necessarily  converted  sound  into  nerve- 
irritation,  but  Ewald's  experiments  seem  to  show  that  this  auditory 
labyrinth  simply  serves  the  purpose  of  directing  the  sound  according 
to  its  quality  to  different  fibres  of  the  auditory  nerve.     Ewald  en- 
deavors to  make  this  plain  by  comparing  the  labyrinth  to  the  retina, 
which  only  responds  to  light  in  certain  locations ;  with  this  difference, 
however,  that  whilst  the  optic  fibres  are  not  directly  responsive  to 
light  impinging  upon  them,  the  auditory  fibres  respond  directly  to 
sound.     In  the  higher  vertebrates  the  auditory  labyrinth  is  found  in 
that  portion  which  is  known  as  the  cochlea,  so  that  widespread  dis- 
turbance of  the  other  portions  of  the  labyrinth  would  not  prevent 
the  animal  from  hearing  perfectly,  although  it  might  present  symp- 
toms of  muscular  disturbance  ;  and  conversely,  a  lesion  of  the  cochlea 
raio;ht  impair  or  destroy  the  hearing-power,  yet  there  be  no  muscular 
disturbance  present.    In  one  pigeon,  for  example,  the  whole  labyrinth 
on  the  left  was  removed,  and  on  the  right  only  the  cochlea,  in  both 
operations  the  naked  stump  of  the  cochlear  nerve  being  seen  in  the 
amputated  cochlear  excavation.     When   this  pigeon  was  suspended 
th(^  rii::ht  wing  huni:;  motionless,  whilst  the  left  was  drawn  up  to  the 
body.     If  a  noise  was  made,  as  by  clapping  the  hands  or  tapping 
with  a  haininer  upon  an  adja('ent  table,  the  right  wing  was  drawn  up 
moi'c  and  more  until  it  hugged  the  body  as  closely  as  the  left  one. 
As  the  ])iL;eon  did  not  ])ossess  a  cochlea  upon  either  side,  and  as  it 
reniaiiie(l    as    irresj)ousive   to    sounds   as   a    pigeon    without    either 
labyrinth,  the  conclusion  is  a  fair  one   that   the  movement  of  the 
win*::  that  has   been  describal  was  not  in  conscious  response  to  the 
sound,  l)iit  rather  in  response  to  the  excitation  set  up  in  the  tonus 
labyrinih  by  the  sound.     As  Ewald  states,  this  would  explain  the 
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11-knowi)  fart  that  iiTtaiii  rhythmical  soiuul.^  have  a  teudency  to 
icite  to  rhythmical  muscular  niovemcnta^  excmpliiietl  in  the  desire 
dance  that  Is  arou&e<l  by  the  hciiriiii^  of  dancins^  music,  or  the 
ling  of  tlie  step  of  tired  troops  by  man  hini^  airs.  Indeeij, 
Ewald  shows  tliat  there  tichiI  not  be  a  rhytlim  in  the  suiind  in  order 
excite  musf*nlar  raovementH.  He  rites  a  eyrious  oliservation  of 
bis  own,  wliieli  was  amdeu tally  made  during  some  ol>servatioi)a  in  the 
^tsitration  of  the  normal  respiratory  curve.  In  a  room  in  which 
It  persons  to  be  ok*iervtd,  breatluni,^  quietly,  there  ^mppeue^l  to  hang 
{.K^ndiilum  that  ticked  off  every  st^coud  with  a  short  simple  stroke, 
>d  quite  uncouscioiisly  most  of  the  individuals  in  this  room  began 
to  breathe  after  a  little  wliilo  in  exact  aeenvrdancc  with  the  rhythm 
Df  the  |)endulum,  twenty  times  in  every  luinnte.  Simdar  are  the 
aovements  with  wtjieh  an  equestrian  accornmodutes  hims*4f  to  the 
lit  of  hi8  hoi'se.  When  both  labyrinths  are  removed  from  the 
lixnal,  certain  peculiar  clisturbau^x-s  lKK*onie  evident  in  the  use 
of  the  striated  ninscles,  i-ousisting  chietly  t»f  the  lack  of  pre- 
fihni,  which  may  l>e  due  to  the  tact  tliat  the  contraetion  of  the 
Ausclet»  l)egins  too  late,  or  prtK'eeds  too  tartlily,  or  is  due  to  lack  of 
Irength,  etc.  Wliich  of  these  factors  it  is  ti»at  causes  the  lack  of 
cision  Ew^ald  has  not  bwn  able  to  determine,  althtmgh  he  Iia8 
tlften  found  the  masenlar  strength  dinn'nished.  Those  niiiseif^  which 
]uirc  the  mo^t  precision  in  tlie  pertornianee  of  tlieir  normal  fmic- 
ion  sutler  tlie  greatest  from  the  Removal  of  tiie  labyrinth,  anil  there- 
jre  tlie  otuilar  niusidf/s  are  apt  to  Ix^  most  atfecte<!,  next  the  mnscles 
"  the  nec*k  and  head,  which  are  esjK^ially  used  in  many  birds  in 
lireoting  the  beak  tf>  pick  np  the  food  ;  whilst  the  wings  in  birds 
itfer  I  OS  and  the  limbs  still  le.ss^  although  in  the  cockatoo,  which 
its  leg-  and  tbot-must'les  in  grasping  its  pr€\v,  the  muscles  of  the 
extremities  Ix^mmc  veiy  greatly  disturbed  in  their  precision  of 
movement.  Although  Ewald  is  of  the  opinion  that  the  labyrinth 
inervates  all  the  muscles  cd'  the  body,  he  has  found  that  in  pigeons 
sion  of  it  is  more  apt  to  imjKiir  certain  muscular  groups,  so  that  he 
^lieves  that  in  these  birds  it  is  the  muscles  moving  the  vertebral 
ooluQin  and  the  head  wliicli  are  most  atlecteil,  always  of  the  opposite 
ride;  yet,  curiously  enough,  lie  fimls  that  it  is  dit!erent  with 
in\  to  the  extensors  and  alKbictors  of  the  extremities,  on  the  one 
iDcl,  and  tlje  flexors  and  adductors  on  the  other,  as  the  laby- 
jcillth  is  in  closer  relation  with  the  former  upon  the  same  side, 
with  the  latter  upon  the  opposite.  Tlie  o«?ular  uuiscles,  too,* 
r»mingly  with  the  exception  of  the  rectus  ex  tern  us,  are  mainly  in- 
iiervateil  from  the  labyrinth  upon  the  same  side.  Removal  of  the 
labyrinth  in  these  bii-ds  aiuses,  therefoi-e,  a  spiral  deviation  of  the 
entire  vertebral  column  toward  the  side  o|R*rate*]  ui>on,  and  of  the 
head  and  the  neck  to  the  same  side,  whilst  the  extremities  of  the 

Ppame  side  are  flexed  and  addncted,  and  those  of  the  opposite  .side  ex- 
lendetl  and  abducted.  The  muscles  of  the  eyes,  esj>eeially  thos*- 
Upon  the  same  side,  <leviate  towartl  the  side  operated  upon,  Ewald 
iregards  these  muscular  disturbances,  however,  as  of  iudire<:t  origin, 
because  they  vary  qualitatively  and  quantitatively  from  moment  to 
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moment  until  death  occurs^  and  also  because  excitation  of  the  audi- 
tory nerve  causes  them  to  disappear.  He  therefore  believes  that 
from  the  labyrinth  flows  out  a  continuous  innervation  to  the  mus- 
cles, a  sort  of  nerve-tonus,  and  hence  he  calls  this  portion  of  the 
labyrinth  the  tonus-labyrinth,  locating  it  in  the  crista  ampullarum 
and  the  macula  acousticse. 

Diagnosis.  The  diagnosis  of  M6ni^re's  disease  must  be  made 
with  the  object  of  first  distinguishing  it  from  other  forms  of  vertigo, 
determining  whether  it  is  the  external,  middle,  or  internal  ear  that  is 
affected,  or  whether  there  is  a  lesion  of  the  temporal  lobe  of  the 
cerebrum  or  of  the  cerebellum  and  its  peduncles.  The  differentiatioD 
of  Meniere's  disease  from  other  forms  of  vertigo  has  been  gone  over 
in  considerable  detail  in  the  section  upon  "  Vertigo,"  and  it  is  not 
necessary  to  repeat  here  what  has  there  been  said. 

Disease  of  the  external  ear  can  be  readily  ascertained  by  the  ordi- 
nary examination,  as  well  as  by  the  fact  that  the  vertigo  is  apt  to  be 
slight  in  degree  and  not  continuous,  and  loud  sounds  are  not  gener- 
ally heard.  When  there  is  disease  of  the  middle  ear  the  vertigo 
does  not  occur  in  paroxysms,  but  is  apt  to  be  continuous,  and  the 
diagnosis  can  be  made  by  exclusion  of  internal  and  external  ear 
disease,  lesion  of  the  cerebrum,  or  of  the  cerebellum  and  its  peduncles. 
Lesions  of  the  middle  ear  are  especially  apt  to  occur  in  conjunction 
with  a  naso-pharyngeal  catarrh  extending  up  the  Eustachian  tube  or 
occluding  it,  and  in  all  these  cases  a  careful  examination  should  be 
made  of  the  rhino-pharynx.  In  disease  of  both  the  middle  and  in- 
ternal ear  loud  noises  are  generally  heard,  frequently  sounding  like 
bells  or  pistol-shots,  or  loud  whistling  sounds  resembling  steam- 
whistles.  Again,  in  disease  of  the  middle  and  internal  ear  there  is 
a  tendency  to  much  more  marked  disturbance  of  equilibrium  than  Iq 
case  of  external-ear  disease,  and  these  are  such  that  the  patient  stag- 
gers to  one  side  or  the  other,  or  has  a  sensation  as  if  he  had  been 
struck  a  severe  blow,  as  in  the  case  I  have  narrated,  or  is  at  times 
movwl  in  a  semicircle,  as  in  disease  of  the  cerebellar  peduncles.  It 
should,  however,  always  he  borne  in  mind  that  disease  of  the  middle 
ear  by  pressure  upon  the  fenestra  ovalis  or  rotunda  may  cause  the 
same  symptoms  as  disease  of  the  internal  ear  does.  Disease  of  the 
mastoid  cells,  especially  abscess,  may  also  cause  the  symptoms  of 
lesion  of  the  internal  ear.  Reference  is  also  made  upon  p.  160  to 
other  means  of  diagnosis  of  disease  of  the  external,  middle,  and 
internal  ear.  Moreover,  according  to  Ewald,  as  we  have  seen,  a 
mus(Hilar  inco-ordination  may  be  present  in  disease  of  the  internal 
ear,  quite  distinct  from  the  disturbance  of  hearing. 

Prognosis.  The  prognosis  of  M6ni^re's  disease  will  depend  upon 
whether  it  is  due  to  lesion  of  the  external,  the  middle,  or  the  internal 
ear.  liuhyrinthine  disease  is  a  trrave  matter,  and  although  there  are 
cases  which  can  be  relieved,  there  are  very  few  of  them.  Disease  of 
the  middle  e^ir  due  to  (chronic  lesions  of  long  date  are  incurable,  but 
some  cases  of  recent  lesions  can  he  treated  very  successfully.  Disease 
of  the  external  ear  can  usually  be  treated  successfully,  and  is  there- 
fore of  good  prognosis. 
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Tteatmekt.  The  treatment  of  M^otei'e's  disease  will  vary  ac- 
iMdm^c  to  the  cause.  Disease  of  the  external  ear  can  usually  be 
ireated  with  success  by  the  ordinary  means.  Dise-ase  of  the  middle 
ear  can  be  treated,  if  I  may  judge  by  the  experient^  whicli  I  have 
had  in  a  number  of  cases,  with  much  gi^ater  success  than  aurists  ^en- 
erally  suppose,  I  am  firmly  convinced  tliat  much  more  can  l>e  done 
io  many  of  these  causes  by  treatment  throut»h  the  rhino-pharynx  than 
by  treatment  through  the  external  ear.  I  have  again  and  again  seen 
cases  of  middle-ear  disease  to  which  no  relief  ha<l  iR^en  given  by  the 
aurists  through  the  ordinary  method.s,  and  winch  have  been  entirely 
DF  largely  relieved  by  removal  of  a  naso-plmryngeal  catarrh,  and  in 
several  of  these  cases  the  t^atarrh  bus  bt^n  so  slight  that  the  larvn- 
gologist  himself  was  in  doubt  as  to  whether  it  could  possibly  attect 
the  mkJdIe  ear.  Dilatation  of  the  Euhtachian  tulje  by  the  ordi- 
lary  Ciitheter  is,  I  am  quite  pcrsuadetl,  not  only  useless  in  such 
casi^,  but  it  is  positively  harmtui,  inasmuch  as  it  will  increase  the 
vertigo  and  other  nervous  symptouH,  The  l>est  treatment  will  be 
by  means  of  suitable  sprays  projecttHl  by  the  modern  eompresstxl-au- 

■apjmratns  of  the  laryngologi^t,  and  not  by  the  ineffective  hand-bulbs 
M'hich  are  in  frecjoent  use,  never  by  means  of  the  antiquatwl  insnfHa- 

tion  of  powders,  or  salt  and  w^ater,  which  are,  I  am  sorry  to  say,  too 
^ftoAen  reeommcndetb  I  am  fully  persuaded  that  the  aurists  have 
^KDegleeted  the  naso-pharyn^cai  t ren tracDt  of  middle-ear  disease  indue- 
^VlBg  the  M^'^nii^re  symptoms,  and  I  am  never  satisfi^l  with  the  prog- 
Bjiosis  of  the  anrist  in  a  case  of  this  kind  unless  I  kn«iw  that  he  is 
^■moderately  skilful  in  the  treatment  of  naso-pharyugcal  disease.  In 
^cases  of  disease  of  the  middle  ear  it  isotteu  very  difficult  to  do  much, 

but  that  a  great  deal  more  eim  In?  done  than  has  l>een  generally  snp- 

■  posted  has  l^een  demonstrated  Uy  the  two  remarkable  e^ses  which 
iurnett  has  reported,  iu  which  he  removed  tlie  merabrana  tymjmni 
and  the  malleus,  and  cctmpletely  relieved  the  nervous  symptoms, 
Chart\>t  ha5  recommendefl  the  use  of  large  doses  of  sulphate  of  qniuine 
in  M^nidre'S  disease,  but  this  was  done  at  a  period  when  we  were 
scarcely  acquainted!  at  all  with  the  diffci'cnt  forms  of  this  complex 
svmptom-group,  and  it  is  certain  that  it  more  frequently  does  harm 
toaD  good  ;  indeed,  I  consider  quinine  in  large  doses  in  any  of  these 
casee  a  very  dangerous  reuietiy,  and  I  have  in  two  instances  seen 
permanent  deafness  produced  by  it.  The  bromide  of  potash  in  mod- 
erate doses  will  be  servlix^able  in  combating  the  nervous  erythism 
which  often  accompanies  the  local  aural  symjitoms,  but  it  should  l>e 
Bused  with  great  raution,  and  the  |>atient  should  not  he  allowed  to 
^Kform  the  bromide-habit*  Tonics  shuuld  l)e  given  whenever  tliey  are 
^needed,  but  they  should  be  in  the  form  of  ordinary  bark,  iron, 
^■arsenic,  or  the  simple  bitter  tonics,  and  never  in  the  form  of  quinine. 
When  there  is  a  purulent  disease  of  the  mastoid  trephining  should 
be  done  promptly,  as  the  operation  is  a  jierfeotly  harmless  one  in  this 
day  of  antiseptic  surgery,  whilst  the  results  of  pundent  extension  to 
the  middle  ear  cannot  Ix?  foreseen  except  by  omniscience.  A  lesion 
of  the  temporal  lobe  should  be  operated  uptjn  if  it  can  l>e  localized, 
and  the  same  is  true  of  a  lesion  of  the  cerebellum.     Indeed,  in  any 
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case  where  there  is  grave  doubt  as  to  whether  a  supparative  menin- 
gitis or  a  cerebral  absoess  has  been  set  ap^  trephining  should  be  done, 
because  such  an  operation  is  not  a  dangerous  one  in  these  days  of 
antiseptic  suigerjr^  oeing  of  mudi  less  nsk  to  life  than  pus  pent  np 
in  the  cranial  cavity.  But  instead  of  mere  peep-holes  being  bored  in 
the  skuUy  as  it  is  the  custom  to  do^  a  large  flap  of  bone  should  be  le- 
moved|  as  advised  in  the  section  on  ''  Intracranial  Ghrowths,''  so  thai 
a  goodly  surfiu»  may  be  exposed.  Moreover,  careful  but  extensive 
probing  with  a  small  baH-headed  probe  should  be  done,  if  the  absoen 
IS  not  readily  found.  It  must^  however^  be  borne  in  mind  that  porn- 
lent  extension  inward  from  the  ear  may  cause  venous  thrombosis  and 
lympbanffitb^  so  that  in  the  former  case  it  would  be  impossible  to 
imord  relief  by  any  operative  procedure,  whilst  in  the  latter  an 
absoess  might  form  in  some  r^on  fitr  away  from  the  ear — ^indeed, 
often  in  the  posterior  fossa  of  rae  skull,  or  in  the  cerebellum,  or  thcR 
mi^t  be  multiple  abscesses.  (See  Chapter,  "  Thrombosis  of  Intnk 
cranial  Sinuses.'')  Trephining,  therefore,  should  always  be  regarded 
as  an  exploratory  measure,  and  this  should  be  made  known  to  the 
patient's  friends  or  relatives. 
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Hereditary  ataxia.     Hereditary   ataxic    paraplegia 


Tfiis  malady  was  fii-st  described  by  Frii:Jreich  iu  1861. 

The  symptoms  begin  in  early  life,  and  consist  of  ataxia,  nystag- 
lus,  defective  speech,  loss  of  kaec-jerk,,  and  curvatui'c  of  the  spfual 
column.  Ataxia  of  the  lower  limbs  is  almost  invariably  the  first 
symptom  ;  then  of  the  trunk  and  the  arms.  Tlie  nystagmus  is  !)i- 
lateral,  usually  transverse^  and  i,s  genenilly  observed  only  when  the 
patient  fixes  or  follows  an  object ;  but  it  should  l>e  borne  in  mind 
that  it  is  not  one  of  the  early  symptoms.  The  defect  of  speech  is 
due  to  a  detect  of  articulation  which  causes  the  patient  to  slammer, 
run  the  letters  together,  or  make  souuds  that  ai^e  not  precise  and  that 
are  evidently  due  to  ataxia  of  the  muscles  Lifarticniation  ;  and  speech 
may  finally  liecome  utterly  onintclligible.  The  knee-jerk  is  always 
aliecDt.  The  spinal  curvature  is  usually  a  combination  «>f  lateral 
and  angular  curvature,  but  either  one  of  these  varieties  may  l>e  pres- 
ent alone.  It  is  probably  due  to  ataxic  implication  of  the  vertebral 
muscles.  In  addition  to  the  cardinal  symptoms  that  have  been  en  urn* 
eratetl  tliere  is  one  mentioned  by  Kutinieyer  that  may  prove  to  be  ot 
some  importance,  namely,  a  turning  up  of  the  great  toes  towurd  the 
dorsum  of  tlie  foot,  although  Ormerod  has  seen  the  same  symptom 
in  a  case  of  lonj^-standing  multiple  neuritis.  The  gait  is  a  stamp- 
ing, stumbling,  tottering  one,  and  when  standing  with  the  eyes 
closed  and  feet  approximated  (socalleil  Romberg  symptom)  the 
patient  sways.  There  is  often  inwvordi nation  in  the  upper  ex t rem- 
itiea,  as  has  already  lieeu  said,  althougli  it  is  most  marked  in  the 
lower  extremities.  There  is  fretiucntly  a  jerky  shaking  of  the  head 
and  quivering  of  the  trunk -muscles,  even  when  the  Ijody  is  at  rest, 

•and  jerky  tremors  of  the  fingers  or  of  the  whole  l>ody.  Sensory 
BVmptoms  ai-e  usually  absent,  altliongh  in  some  cases,  after  the 
(lijiease  has  been  well  develoi)eft,  severe  pains  have  been  observed 
and  diminution  of  sensibility.  There  is  never  any  mental  disturb- 
^unce.  The  progress  of  the  malady  is  excet^dingly  slow.  Some  casea 
^liave  lasted  thirty-three  years,  although  others  have  terminated 
fatally  in  eight. 

•  The  disease  is  an  eminently  here<Jitary  one  in  the  sense  that  the 
femilies  in  which  it  oaairs  are  almost  in  variably  jyrone  to  neuroses. 
It  has  been  a  question  whether  the  ataxia  itself  is  ever  dii'cc^tly 
hcrwlitary,  but  Vizioli  has  bt^en  able  to  decide  this  most  positively  in 
the  affirmative,  for  he  tells  of  a  family  in  which  an  ancestor  begat 
eight  ataxic  children,  one  of  which  eases  this  author  diagnosed  as 

35 
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Friedreich's  disease,  and  this  patient  in  his  turn  begat  two  children, 
both  of  whom  were,  under  VizioH's  observation,  afflicted  with  Fried- 
reich's disease.  Nevertheless  it  does  sometimes  occur  without  hered- 
ity, and  Ormerod  alone  records  three  such  cases,  and  I  have  myself 
seen  two.  A  very  important  characteristic  of  the  hereditary  tendency 
is  that  many  members  are  generally  attacked  in  one  generation,  and 
Bury,  writing  in  1886,  goes  so  far  as  to  say  that  there  are  only  four 
instances  where  one  member  alone  has  been  affected  in  a  generation. 
It  is  essentially  a  disease  of  early  life,  usually  beginning  between  the 
fifth  and  fifteenth  years,  somewhat  earlier  in  boys  than  in  girls,  and 
in  some  cases  so  early  that  the  patients  have  never  learned  to  walk. 
The  exciting  causes  have  been  numerous ;  thus  it  has  occurred  during 
convalescence  from  scarlet  fever  and  typhus,  after  chorea,  smallpox, 
migraine,  gastric  disturbance,  and  several  acute  diseases,  although  it 
is  possible  that  in  a  number  of  these  the  febrile  symptoms  have  really 
been  due  to  the  disease  itself. 

In  all  but  one  of  the  cases  that  have  been  examined  pathologically, 
some  nine  in  all,  the  principal  lesion  has  been  a  sclerosis  of  the  poe- 
terior  columns  of  the  cord,  most  marked  in  the  lumbar  r^ion  and 
least  so  in  the  cervical,  in  the  former  affecting  both  the  columns  of 
Goll  and  of  Burdach,  in  the  latter  chiefly  the  columns  of  Groll.  In 
Friedreich's  cases  the  peripheral  portion  of  these  posterior  columns 
was  most  affected,  while  in  Brousse's  the  neighborhood  of  the  central 
canal  and  the  edge  of  the  posterior  cornua  were  most  implicated. 
The  pia  over  the  posterior  columns  is  usually  thickened  and  pig- 
mented, and  there  are  fine  adhesions  between  it  and  the  dura  mater. 
In  one  of  Friedreich's  cases  the  posterior  columns  alone  were 
affected,  but  this  isolation  to  one  system  of  fibres  is  unique,  and  in 
most  the  lateral  and  the  anterior  columns  are  affected  as  well  as  the 
posterior.  The  gray  matter  of  the  cord  is  almost  invariably  implicated. 
In  one  case  there  were  two  canals  symmetrically  placed  on  each  side 
of  the  junction  of  the  posterior  and  anterior  cornua ;  in  another  there 
was  atrophy  of  some  of  the  cells  of  the  anterior  cornua ;  in  three  the 
cells  of  Clark's  column  were  degenerated  aud  signs  of  inflammation 
were  present  about  the  central  canal.  The  posterior  roots  of  the 
cord  are  generally  atrophied  and  sclerosed.  Slight  changes  have 
been  observed  in  the  medulla,  mainly  in  the  posterior  pyramids  as 
high  as  the  nucleus  of  the  hypoglossal.  In  one  case  of  Fried- 
reich's there  was  atrophy  of  the  sciatic  and  hypoglossal  nerves,  and 
to  a  less  degree  of  the  anterior  crural  and  median  nerves.  Until 
within  a  very  recent  date  the  pathological  changes  have  been  thought 
to  be  entirely  spinal,  but  a  remarkable  autopsy  has  recently  been 
published  by  Mcnzel.  The  patient  was  undoubtedly  a  case  of  heredi- 
tary ataxia,  and  one  of  his  children  was  afflicted  with  the  same  dis- 
ease. Macroscopically  a  high  degree  of  atrophy  of  the  cei'el)elhim 
and  pons  was  observed.  In  the  lumbar  cord  there  was  degeneration 
of  the  posterior  columns  of  the  lateral  pyramidal  columns  and  the 
place  of  the  lost  nerve-fibres  was  taken  by  connective-tissue  septa. 
The  number  of  the  nerve  fibres  in  the  posterior  roots  w-as  consid- 
erably diminished.     The  rim-zone  of  Lissauer  was  normal,  but  in 
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e  sp<jngy  portion  of  tlje  rtiitetatitia  gelalioosa  alino.st  all  the  nerve- 
bres  had  disappeartd,  only  a  few  \mng  visible,  ecHiiing  directly  from 
le  posterior  rcvots,  and  certain  others  on  the  edge  of*  the  lateral  eol- 
uniDS.     IiJ  the  substantia  f^^elatinosa  it^self  the  fine  nerve-fibi^s  had 
almost  entirely  drsapi^eared^  and   none  were  visible  ecirning  from  the 
terior  column^  aldiough  a  lew  were  still  present  of  the  coarser  fihrej^i 
m  tlie  posterior  roots,     Clark  s  eoliiinns  were  intact.     The  fibres 
ing  from  the  posterior  cohiraos  into  the  anterior  cornua  and  tra- 
'ersiu^  the  spongy  snljstanL'e  were  normal.     The  posterior  gray  com- 
iesure  showed  very  few  mediillaled  nerve- fibres,  althongh  the  an- 
dor  gray  corBmissum  was  normal.     In  the  anterior  cornua  the  gray 
ire  somewliat  dirainrshetl  in  nninl»er  and  size,  and  the  anterior 
a  were  partly  atrophic.     The  posterior  r(x:>t -ganglia  were  macro- 
pically  diminishcil   in    size,   and    niicroseopicidly   showed   great 
diminution  of  meilullatetl   nerve-fibre.      In   the    lower  dorsal  cord 
there  w^as  degeneration  of  the  columns  oC  Goll  and    liurdaeh,  the 
lateral  pyramidal  columns,  and  the  dircL't  eereliellar  columns.     In 
this  region  the  fibres   pas^sing  from  the  root- zone  of  the  p+:>sterior 
columns  into  the  anterior  eornna  had  almost  entirely  disap|jeared, 
and  the  cells  of  Clark\s  it>Iumns  liad  undergone  fatty  and  pigmen- 
tary degeneration,  whilst  the  fibres  from   the  posterior  «;)iumns  into 
Clark's  cidumns  and  from  the  direct  cenJjcllar  colnmns  into  them 
had  disappeared,  as  wlH  as  those  fibres  coming  from  the  anterior 
rnua  and  the  region  of  the  anterior  commissni'e  to  Clark's  col- 
umns.    In  the  anterior  horns  the  ganglion-eells  were  atrophic,  and 
tlie  anterior  roots  were  also  atrophic.     The  upper  dorsal  cord  dis* 
layetl  the  sarae  changes.     In  the  cervical  wrd  there  was  degenera- 
on  of  GolFs  columns^  the  cohnnns  of  Burdach,  the  lateral  pyram- 
1  colnmo,  and   tlie  direcrt   cerel>ellar   column,  althongh  lx>th  of 
lese  latter  were  but  slightly  affecte*^.     There  was  no  degeneration 
f  the  anterior  columns  in  this  region      In  other  resiiect^  the  cervi- 
cord  was  m  the  Inniljar  and  dorsal.     The   metlulla  oblongata 
maoroeoopifiilly  much  redtu?ed  in  si^e.     The  nuclei  of  the  col- 
mns  of  Goll  and  of  the  columns  of  Rordach,  especially  the  outer 
ueleus  of  the  latter,  were  greatly  atrophied  and  diminishes!  in  the 
number  of  their  c^lls,  and  were  half  of  tlie  normal  size.     On  one 
aide  the  territory  which  Darkschewitz  has  regatxlwl  as  the  origin  of 
"e  spinal  accessory  was  much  atrophia!,  and  atrophic  fibi'es  were 
found  in  the  trunk  of  the  spinal  accessory  of  tliis  side.     The  nucleus 
of  the  lateral  columns  was  also  markHlly  atrophietl,  and  also  the 
larger  olives.     The  inter-olivary  layer  and  the  tibne  acutae  interme 
were  normal  or  almost  normal.     The  pyramids  were  normal.     The 
direct  cerebellar   colnmns  were   so  degenerated    tliat  scarcely  any 
medullated  fibres  were  to  be  seen.     In  the  nucleus  of  the  hypoglos- 
sal  was  observed  great  atrophy  of  the  cells,  and  the  hypoglossal 
►t  was  markally  degenerated.     The  rest i form  body,  or  inferior 
rebellar  peduncle,   was  diminished  in  size  to  oue-tburth.      The 
facial,  auditory,  aWucens,  and  sensory  trigeminal  nuclei   were  all 
normal.     At  the  level  of  the  superficial  origin  of  the  fourth  through 
""le  [K>n8  the  latter  was  sfi  much  diminislu'd  in  size  as  to  be  only  two- 
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thirds  of  its  normal  volume,  and  this  diminution  of  size  was  due  to 
atrophy  of  the  medullated  fibres  in  the  cerebellar  peduncles  and  to 
entire  loss  of  the  large  nucleus  of  the  pons.  In  the  middle  of  the 
pons  the  lemniscus  was  fairly  normal,  but  the  lateral  lemniscus  pre- 
sented a  slight  atrophy.  The  central  field  of  the  tegmentum  was 
normal^  but  the  region  behind  it  was  so  atrophic  that  the  pyramids  at 
this  level  were  surrounded  by  but  few  medullated  nerve^nbres.  The 
superior  cerebellar  peduncles  were  normal.  In  the  anterior  and  pos- 
terior quadrigeminal  region  there  was  nothing  abnormal.  The  pes 
of  the  crura  cerebri  was  diminished  one-third.  The  fourth  ventricle 
and  the  aqueduct  of  Sylvius  were  found  to  be  considerably  enlarged. 
The  cerebellum  was  markedly  atrophied.  The  fleece  surrounding  the 
corpus  dentatum  was  somewhat  diminished  in  the  number  of  its 
medullated  fibres,  the  nucleus  of  the  corpus  dentatum  was  also  some- 
what degenerated,  and  still  more  marked  was  the  atrophy  of  the 
nerve-fibres  of  the  individual  lobules,  and  in  these  atrophic  places 
connective-tissue  septa  had  taken  the  place  of  the  nerve-fibres.  In 
the  cerebellar  cortex  there  was  a  diminution  in  the  number  of  the 
large  cells  of  Purkinje,  and,  rather  curiously,  where  the  cells  had 
disappeared  they  had  disappeared  entirely  and  no  degenerated  ones 
were  found.  The  upper  portions  of  the  cerebellum  were  more 
atrophied  than  the  lower  portion.  The  medullated  nerve-fibres  from 
the  direct  cerebellar  column  could  be  followed  in  places  directly  into 
the  medullary  portion  of  the  cerebellum.  The  atrophy  of  the  resti- 
form  body  and  direct  cerebellar  column  in  this  case  of  MenzeFs  is 
confirmatory  of  Von  Gudden's  experiments  that  Morchi  had  already 
corroborated;  and  a  number  of  cases  of  atrophy  of  the  cerebellum 
have  been  reported  (Huppert,  Schulze,  Frazer,  Seppilli,  Kirchhoff, 
Claus,  Ferrier) ;  but  this  case  of  MenzePs  is  the  first  instance  of  a 
clinical  history  having  been  carefully  studied  in  the  cerel)ellar 
atrophy  of  children  and  the  first  case  in  which  its  relations  to  Fried- 
reich's disease  have  been  shown.  The  truth  of  the  matter  probably 
is  that  Friedreich's  disease  is  closely  akin  to  locomotor  ataxia.  In 
all  departments  of  medicine  we  have  the  same  tissues  afflicted  hy 
similar  diseases  with  different  clinical  symptoms,  and  this  is  proba- 
bly the  case  with  locomotor  ataxia  and  Friedreich's  disease.  lu- 
deed,  as  Frb  says,  borrowing  botanical  language,  the  natural  order 
of  tal)es  contains  two  species  to  which  most  individuals  may  be  re- 
ferred ;  and  there  are  transitional  forms,  as  in  Corre's  case,  in  which 
there  was  well-marked  heredity  and  affection  of  speech,  yet  the  dis- 
ease began  with  pain  and  numbness  in  the  feet  and  legs,  and  diplopia 
was  observed ;  and  Dreshfeld  has  reported  three  cases  which  would 
he  indistinguishable  from  locomotor  ataxia  were  it  not  for  the  fact 
that  two  otlier  members  of  the  same  family  were  affected. 

Tlie  diagnosis  of  Friedreich's  disease  is  from  locomotor  ataxia, 
disseminated  selerosis,  and  ataxic  paraplegia.  In  locomotor  ataxia 
the  disease  usually  commences  later  in  life ;  there  is  much  more  apt 
to  be  a  history  of  syphilis  than  a  marked  heredity  ;  there  are  fre- 
quently early  bladder-symptoms,  jx^niliar  stabbing  and  lightning 
paius,  and  other  impairment  of  sensation,  such  as  anaesthesia,  anal- 
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gesia,  eiCy  and  the  ataxia  is  oflen  in  the  lower  extremities  and  of  a 
peculiar  stamping  kind.  Moreover,  in  many  cases  of  locomotor  ataxia 
there  are  the  pupillary  symptoms,  the  transient  paralyses  of  the  ocu- 
lar muscles,  and  the  optic-nerve  atrophy.  In  disseminated  sclerosis 
there  is  almost  invariably  a  tremor,  and  this  tremor  is  fine  and  does 
not  consist  of  large  jerky,  shaking  movements,  which  are  some- 
times seen  in  Friedreich's  disease.  It  must  be  admitted,  however, 
tliat  when  disseminated  sclerosis  occurs  in  children  it  may  be  very 
difficult  to  make  the  diagnosis,  inasmuch  as  disseminated  sclerosis 
may  be  attended  by  a  loss  of  the  knee-jerk,  and  among  its  usual 
symptoms  is  a  nystagmus ;  but  in  such  cases  as  these  the  history  of 
ataxia  in  the  family,  or  of  some  disease  resembling  it,  may  prove  to 
be  of  great  diagnostic  value.  From  ataxic  parapleeia  the  disease 
can  generally  be  distinguished,  because  in  the  former  there  is  increase 
of  knee-jerk  and  ankle-clonus,  and  because  the  nystagmus  and  articu- 
lation of  the  latter  do  not  occur.  In  some  cases  of  ataxic  paraplegia, 
however,  when  the  knee-jerk  is  lost,  the  diagnosis  may  become  very 
difficult. 

The  prognosis  of  Friedreich's  disease  is  very  serious  so  far  as 
regards  arresting  the  malady,  but,  as  has  already  been  said,  it  may 
last  over  thirty  years  before  proving  fatal. 

Nothing  is  known  about  the  treatment.  I  have  never  been  able 
to  treat  a  case  myself  for  any  length  of  time,  and  therefore  cannot 
speak  of  it;  but  if  I  were  to  treat  one,  I  should  treat  it  upon  the 
same  principle  as  I  would  a  case  of  locomotor  ataxia. 


CHAPTER    XVII. 

MYXCEDEMA. 

History.  In  1873  Sir  William  Gull  read  a  paper  upon  *'A 
Cretinoid  State  Supervening  in  Adult  Life  in  Women,"  describing 
very  fully  the  disease  now  generally  recognized  as  myxoedema,  not, 
however,  dealing  with  the  pathology.  In  1877  Dr.  Ord  presented  a 
communication  to  the  Royal  M^ical  and  Chirurgical  Society  of 
Lfondon  on  **  Myxoedema,  a  Term  Proposed  to  be  Applied  to  an 
Essential  Condition  in  the  Cretinoid  Affection  Occasionally  Found 
in  Middle-aged  Women,''  containing  observations  that  went  back  as 
far  as  1861,  and  dealing  quite  fully  with  the  pathology.  Many 
papers  have  since  been  published  upon  this  subject,  notably  that  by 
Charcot,  and  by  Reverdin,  Kocher,  Semon,  Burns,  Horeley,  and 
Virchow.  But  by  all  odds  the  most  exhaustive  communication  upon 
the  subject  is  the  report  of  a  committee  of  the  Clinical  Society  of 
LfOndon  that  was  nominated  in  1883  and  reported  in  1888. 

Clinical  History.  In  this  disease  the  whole  body  is  swollen, 
this  swelling  usually  appearing  first  in  the  head  and  face,  whilst 
the  lower  extremities  are  apt  to  be  swollen  before  the  upper  ones. 
The  features  become  coarse  and  puffy,  the  eyelids  are  always  trans- 
parently swollen,  the  eyebrows  generally  raised  to  help  in  sustaining 
the  upper  lid,  the  nostrils  are  swollen  and  broadened,  the  lower  lip 
thickened,  everted  and  livid,  and  the  mouth  widened  transversely. 
Over  the  cheeks  and  nose  there  is  a  reddish  patch  in  the  midst  of  the 
pallid  skin,  which  is  dry,  scaly,  and  without  perspiration  or  seba- 
ceous secretions.  The  hands  are  generally  affe(!ted,  the  fingers  being 
swollen  and  moved  with  difficulty.  The  hair  is  dry  and  brittle,  and 
baldness  generally  supervenes,  whilst  the  eyebrows  and  lashes  may 
also  be  lost.  The  feet  are  affected  in  the  same  way  as  are  the  hands. 
The  temperature  is  usually  subnormal.  Q^ema  of  slight  degree  is 
occasionally  observed,  especially  about  the  ankles,  but  persistent 
dropsy  is  seldom  seen.  There  is  no  impairment  of  sensation,  except 
in  the  way  of  retardation,  which  has  been  observed  in  about  half  the 
cases,  possibly  due  to  the  hebetude.  Dysaesthesia  and  parcesthesia  are 
not  infrequent,  such  as  a  feeling  of  coldness,  trickling  of  water  upon 
the  skin,  disagreeable  smells  and  taste,  partial  numbness,  noises  in 
the  ears,  vertigo,  tinnitus,  and  pains  and  heat  at  top  of  the  head. 
In  a  certain  proportion  of  cases  there  is  considerable  occipital  head- 
ache. Paresis  of  the  muscles  of  the  head,  neck,  and  limbs  is  frequent, 
so  that  the  head  falls  forward,  the  chin  resting  on  the  sternum  as  in 
the  attitude  of  the  cretin,  and  slowness  of  movement  is  character- 
istic, being  rarely  absent  from  the  gait.    Inco-ordination  is  also  occa- 
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Hsioniilly  observed,     Tlie   mentiil   cliangos   consist   of  sluggisliDess, 

Bdiilnes8,  and  aboortnal  |>ersisteQi"e  ofthouij^ht  and  action,  with  marked 

Hirritaijility.     Meraoiy  is  also  impaired  at  an  early  peritKi  of  the  dis- 

Honae,      Spet*('li   becomes  ditficuU  and  deliberate*      Sleep  la  osually 

goo<!,  hnl  ocx-asioiially  there  are  horribh?  dreams  and  odd  sensatitins 

at  nt^fit*     lleariutr  ia  usually  impairiKl.     The  sense  of  smell  is  not 

■  infrt*<pieutly  defective,  but  tiLste   is  still   more  often  atflrte+h     The 

Hllcurt  iii  ii.^Lially   nornial^  the  pulse  s^jft  and  slow,  whilst  I  lie  caf*il- 

^Bhisics  of  the  face  are  nearly  always  dilute<L     In  59  cases  out  of  109 

^•iialyzetl  by  the  committee  of  the  Luodon  Clinie^il  Society,  the  tliy- 

niid  gland  was  not  altered  in  size  in  23,  but  it  mu^t  be  burne  in 

I  mind  that  the  swelling  of  the  neck  makes  it  very  difficult  to  examine 
this  gland*  In  22  of  tlu'se  cases  the  gland  wan  atrophied  or  rt*<loccd 
iil  size,  and  in  3  of  them  previous  enlargement  was  mentioned. 
ReBpiratory  troubles  are  infrequent*  The  urine  is  usually  lessened 
in  quantity  ;  allnimin   is  present  in  the  later  stages,  and  the  excre- 

■  tion  of  urine  is  decreasi-d,  whilst  fri'qiiency  of  micturition  and  incon- 
tinence have  been  descril)CHl.     Tlie  progress  of  the  dist^se  is  usually 
very  slow,  and  some  cases  have  remained  for  ten  years  under  oljserva- 
tion. 
H      ETii>LCx;Y.  Most  cases  f>ceur  Ix^tween  the  ages  of  thirty  and  sixty- 
Kfive,  but  the  disease  may  l>egin  at  almost  any  age.     Women  are  prin- 
Beipally  affected  in  the  pro^xjrtiun  of  six  females  to  one  male.     The 
Hdtseuse  has  also  lxH?n  hereditary  iu  some  females.     As  myxoedema  is 
I  80  pre-eminently  a  disease  of  women,  it  has  l>eeu   su|jposed  that  it 
would   bear  some  relation  to  the  eatamenia;  but  this  iK-lief  has  not 
been  contirmt<l^  aud  it  has  even  l>een  found  that  myxa?dema  does  not 
prevent  pregnancy  ;  so  tliat  this  may  even  occur  and  go  on  to  the  full 
period  in  the  advantM^d  stage  of  the  disease.     In  a  few  of  such  cases 
the  children  died  t*f  phthisis,  and  in  one  child  tfiere  was  a  suspicion 

■  of  myxcedema.  Prolongixl  lactaiiciu,  excessive  hemorrhage,  and 
acute  rheumatism  have  been  8U[>pt»sed  to  Ije  exciting  i-auses*  It  was 
at  tirst  lielieveil  that  myx<e«lenia  was  a  v^ariety  of  sjMjradie  cretinism, 

(and  as  such  it  was  tirst  dcscrilietl  by  Curling  and  Fagg,  of  England, 
and  eleven  cases  are  rej^mrted  from  Lower  Brittany  by  Morvan,  but 
not  a  single  record  has  come  from  Derbyshire,  in  which  sporadic 
cretinism  lias  been  ol>scrv(^. 

Pathol<x*y.  The  patlntlogical  alterations  which  appared  to  the 
naked  eye  are  abnndanw  of  sulwj'Utaueous  fat,  occasional  emaciation, 
B  very  slight  anasarca,  passive  effusions  into  the  serous  cavities,  occa- 
ssional interstitial  changes  in  the  kidneys,  occasional  hypertrophy  of 
the  left  ventricle  of  the  heart  (in  which  eases  the  kidneys  are  gmnolar), 
usually  atheroma  of  the  large  artertes,  without  any  marked  degree  of 
endarteritis,  in  a  few  instances  tuben^ular  disease  of  organs,  and  in 
still   fewer  instances  cirrhosis   of  the   liver.     But  in  every  case  the 

I  thyroid  gland  was  markedly  atrophied,  usually  bilaterally,  but  iu 
6ome  few  cases  more  markedly  so  in  one  lol>e  than  in  the  other. 
Microacopically,  a  series  of  alteratiuns  have  been  ol>serve<l.  In  the 
akin  the  txJiled  tubes  of  the  swmt-glands  have  swollen  epithelium  in 
which  nuclear  prolifemtiun   has  occurred,   obstructing  the  lumen, 
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while  in  the  later  stages  the  nucleated  fibrous  growth  is  found  in  the 
peri-tubular  tissue.     Similar,  possibly  identical,  changes  occur  io  the 
sebaceous  glands.    Around  the  hair-follicles  there  is  a  nuclear  growth, 
and  around  this  occasionally  a  nucleated  fibrous  tissue.     In  one  case 
there  was  a  peri-neuritis  of  the  nerve-tubules  in  the  subcutaneous 
tissue.     There  is  often  an  interstitial  nephritis  and  occasionally  tuber- 
cular deposit  in  the  kidneys.     Occasionally  thick  fibrous  tracts  have 
been  found  in  the  liver,  or  a  thickening  around  the  portal  vessels,  or 
an  excess  of  pigment  in  the  hepatic  walls,  with  atrophy  of  them, 
although  the  latter  are  generally  unaffected.    Early  cirrhosis  has  also 
been  observed.     It  is  seldom  that  the  heart  is  affected,  but  when  it  is 
the  muscle-nuclei  are  abundant,  and  between  the  fibres  are  numerous 
free  nuclei,  and  in  one  case  there  was  a  simple  excess  of  pigment  in 
the  fibres.     Infrequently,  also,  slight  changes  have  been  observed  in 
the  lungs,  such  as  early  catarrhal  pneumonia,  emphysema,  thickening 
of  the  bronchial  septa,  or  miliary  tubercular  anthracosis.     In  only 
one  case  was  there  a  cellular  accumulation,  probably   tubercular, 
observed  around  the  vessels  of  the  brain,  the  patient  dying  from 
general  tuberculosis.     The  cerebellum  has  always  been  found  to  be 
normal.     In  one  case  the  spinal  cord  showed  nothing  more  than 
some  thickening  of  the  septa,  especially  of  the  posterior  columns,  and 
in  another  case  there  was  some  increase  of  the  pia  mater.     Fibrosis 
was  found  in  several  cases  in  the  superior  cervical  ganglia  of  the 
sympathetic  ganglia,  and  in  three  others  interstitial  changes.    The 
lymphatic  glands,  spleen,  pancreas,  uterus,  intestines,  and  aorta  have 
been  examined,  but  the  only  change  that  has  been  found  was  early 
tubercular  infiltration  in  the  small  and  large  intestines  iu  one  case, 
and  some  atheroma  of  the  aorta  in  another.     In  every  case,  as  has 
been  stated,  the  thyroid  gland  has  been  atiected.     Nearly  the  whole 
gland  is  converted  into  delicate  fibrous  tissue,  infiltrated  with  cells, 
replacing   the   gland-vesicles.      The  arterial    adventitia   is  swollen. 
In  a  more  advanced  stage  the  gland  becomes  converted  into  a  deli- 
cate fibrous  tissue,  in  which  groups  of  small  round  cells  are  scattered, 
evidently  the  remains  of  the  vesicles,  and  the  gland-structure  is  re- 
placed with  sparse  collections  of  round  cells.     It  is  evident,  there- 
fore, that  myxoederaa  is  due  to  a  destructive  affection  of  the  thyroid 
gland  ;  that  changes  occur  in  the  skin,  mainly  in  the  sebaceous  aud 
sweat-glands;  that  this  latter  change  is  of  an  irritative  character; 
and  that  interstitial  change  does  not  occur  in  the  organs  as  a  gener- 
alized condition,  although  it  is  occasionally  present  in  the  kidneys, 
liver,  heart,  and  submaxillary  glands.     In  the  case  in  which  a  chem- 
ical analysis  was  made  of  the  tissues  by  Ord  there  was  a  large  excess 
of  mucin  in  the  skin,  and  from  this,  as  well  as  from  previous  obser- 
vations of  less  precision,  it  had  been  supposed  that  one  of  the  con- 
stant factors  of  the  disease  was  such  an  excess  of  mucin,  but  in  none 
of  the  succeeding  cases  has  any  such  relative  excess  l>cen  found.    As 
Ord's  case  presented  at  the  time  of  death  the  full  swelling  of  myx- 
oedema,  it  is  believed  that  the  subsequent  patients  had  died  at  a  later 
stage,  when  there  was  a  trophic  process  going  on,  and  that  in  other 
cases  the  subcutaneous  tissue  had  become  replaced  by  fat,  whilst  in 
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still  others  the  analye^is  had  been  vitiated  by  the  keeping  t*f  the  sspeei- 

•loens  for  a  long  time  in  ali'ohoL  The  soiinx?  of  mucin  in  the  hmJy 
ifi  twofold.  It  results  from  the  degeneration  of  the  proti>|)ladra  of 
epithelial  cells,  as  in  the  goblet-eells  of  rnueou^  membrane  and  in  the 

>ct*lls  of  the  glands,  sneh  as  the  submaxillary.  In  Ilorsley's  exjieri- 
ibients  on  monkeys  from  whieh  the  thyroid  had  been  removeil  and 
foyxcodema  artificially  induet^l,  the  eel  Is  of  the  jmrotid  secreted  a 
viscid  saliva  ;  these  were  swollen  by  mueinogen,  and  a  chemical  anal- 
ysis showed  that  mucin  was  greatly  increased  in  amount.  Mucin 
also  forms  a  cimstitnent  part  of  the  stroma  of  connective  ti!=«ue.  It 
is  chemically  a  muco-albimMnous  material,  one  of  its  constituents 
being  mucin,  tlie  otiier  a  proteid  of  the  globulin  class,  wliicli  resemblt^ 
a  serum-glohiilin  or  periglobulin  of  the  blood  in  It^  reaetious;  but  in 
the  chemieal  analysis  of  uiyx<.edema  the  mnein  only  has  been  eeti- 
mated,  so  that,  as  the  committee  of  the  London  Society  suggests, 
future  analyses  slionhl  also  estimate  the  globulin.  A  number  of  ex- 
periments were  made  at  the  instance  of  the  committee  by  Horsley. 
He  extirpated  the  tliyroid  gland  in  a  numl^er  of  animals*  Rats  and 
rabbits  showed  no  etft<*tj  but  carnivora  invariably  died,  death  Iji^ing 
preceded  by  myxneileraa.  In  dogs,  95  j>er  »-ent,  so  succunil>e<l  within 
a  period  varying  from  a  few  days  to  rarely  m  long  as  two  or  three 

•months.  The  symptoms  following  tiie  removal  of  the  gland  are  at 
first  dulness  and  apatln%  next  fil>rillary  twitehings  in  tlie  mnsclt»s, 
then  violent  will viiisions  in  the  extremities  and  the  trunk,  with  violent 
dyspnoea,  and  often  semi-eoma  or  coma.  Paret^is  is  always  found, 
especially  in  the  voluntary  mu^*les  of  the  limbs,  and  various  dis- 
turbances of  nutrition.  At  first  the  tem|)eratnre  rises,  then  falls  ;  but 
it  becomes  subnormal  before  death.  In  the  hh>#>d  the  red  corpuscles 
diminish,  whilst  the  leuem*ytes  inerease.  In  one  sheep  so  experi- 
mented on  by  Horsley  no  marked  change  was  observefl  for  a  year 
anil  a  half;  but  in  May,  as  the  weather  was  supposed  to  l>e  becoming 
milder,  the  animal  was  shorn  of  its  thick  fleect%  and  shortly  after- 
ward tlie  weather  became  very  cold,  when  acute  myxGEderaa  super- 
vened, and  death  m^jurred  within  a  fortnight,  whilst  post  mortem 
the  usual  changes  were  found.    Tiiij^  observation  is  justly  considered 

tlo  be  of  considerable  importance,  as  showing  the  effect  of  changes  td* 
iero|)erature.  Horsley  obstrveil  acute  and  chronic  myxo?ilema  iu 
monkeys  af\er  complete  extir^mtion  of  tlie  tfiyroid  ;  but  the  acute  con- 
dition may  l>e  averted  by  keeping  the  animals  iu  a  temperature  aver- 
aging 90°  F.,  and  the  average  duratif>u  of  life  was  thus  extended  to 
•125  days  instead  of  25  days.  In  such  animals  the  mncin  w*as  found 
to  Ix?  greiitly  increasixl  in  the  skin,  in  the  tendons,  the  salivary 
glands,  and  in  the  blood.     The  committee  sent  out  a  number  of  eir* 

Iculars  to  difTerent  surge<jns  in  order  to  obtain  the  results  of  partial 
or  complete  extirpation  of  the  thyroid  gland,  but  the  answers  do  not 
ieem  to  have  l)een  satisfactory,  ThnsKocher  and  Reverdin,  the 
former  operating  on  32  and  the  latter  on  18,  have  found  rayxcedema 
appearing  afterward  in  a  large  proportion  of  the  individuals;  Bill- 
roth and  Bardeleben,  tlie  former  opemting  on  146  individuals  and 
the  latter  on  15,  have  found  respectively  myxoe<1ema  in  only  two 
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cases.  But,  as  the  report  shows,  many  patients  died  shortly  after 
the  operation,  others  passed  away  from  observation,  or  were  not 
under  observation  for  a  sufficient  length  of  time,  whilst  it  does  not 
appear  that  accessory  thyroid  glands  might  not  have  remained. 
These  accessory  thyroid  glands,  by  the  by,  are  very  frequent,  and 
they  are  found  in  the  neighborhood  of  the  thyroid  body.  The  com- 
mittee reached  the  conclusion  that  there  is  strong  evidence  that 
myxoederaa,  sporadic  cretinism,  endemic  cretinism,  cachexia  strumi- 
priva,  and  the  operative  myxoedema  of  animals,  are  species  of  one 
genus,  and  that  the  one  pathological  fact  common  to  all  these  con- 
ditions is  the  occurrence  of  morbid  processes  involving  destruction 
of  the  thyroid  gland. 

Diagnosis.  The  diagnosis  will  be  gone  into  in  detail  under 
"  Acromegaly," 

Prognosis.  The  prognosis  of  myxoedema  is  unfavorable,  as  death 
results  chiefly  from  pulmonary  intercurrent  maladies,  although  the 
patients  may  die  from  the  exhaustion  of  the  disease  itself. 

Treatment.  The  thyroid  extracts  have  effected  improvement 
that  has  sometimes  been  marvellous,  often  lasting  for  years ;  and 
although  it  as  yet  a  question  whether  a  relapse  does  not  ultimately 
occur  in  all  cases,  they  should  always  be  given  a  fair  trial,  as  no  other 
treatment  is  of  much  avail.  Thyroid  tablets  are  made  by  several 
manufacturing-houses,  and  if  these  are  of  a  reliable  make  they  are 
most  convenient.  The  thyroid  gland  can,  however,  be  obtained  by 
any  butcher,  and  an  alcoholic  extract  of  it  is  easily  made.  It  is  not 
at  all  necessary  to  keep  the  extract  any  longer  than  is  necessary  for 
its  making,  any  more  than  in  the  case  of  any  other  extract,  contrary 
to  what  certain  interested  persons  would  have  us  believe.  Its  use 
must  be  continued  for  months.  The  dose  should  be  the  equivalent 
of  one  grain  of  the  thyroid  gland  to  begin  with  in  children  and  three 
grains  in  adults,  given  twice  daily.  This  should  be  slowly  increased 
until  ten  grains  are  reached  with  a  child  and  twenty  with  an  adult, 
and  even  more  may  be  given  in  some  cases;  but  muscular  pain,  car- 
diac attacks,  and  emaciation  must  be  carefully  avoided.  If  the  thy- 
roid extract  does  not  do  well,  other  means  must  be  essayed.  In  all 
cases  the  patient  should  live  in  a  warm  and  equable  temperature,  and 
it  has  been  found  that  the  regular  removal  in  the  winter  to  southern 
climates  has  caused  amelioration  in  the  symptoms.  This  was  espe- 
cially evident  in  the  case  of  Horsley's  sheep  and  monkeys.  Jabo- 
randi  and  pilocarpine  are  exceedingly  beneficial  in  myxoedema,  from 
their  action  upon  the  skin.  Nitroglycerin  has  also  been  a  useful 
drug.  Tonics,  especially  iron,  quinine,  and  the  hypophosphites,  are 
also  valuable. 
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onyin:  Marie's  malady. 
ISTORY-  This  disease  was  first  described  by  Mane,  and  for  it 
lie  suggest etl  the  name  that  lieads  this  chapter,  althougli  lie  i^nnls 
out  that  similar  rases  liad  been  observ^ed  as  far  liack  as  the  time  of 
Saucerotte-Noel  in  1872.  Since  that  time  ttiere  have  been  a  numl;)er 
of  cjontributioDS  ii|x>n  the  subject. 

KtiolooY.  Very  little  \a  known  of  the  eansation.  Women 
appear  to  be  somewhat  more  prone  to  the  disease  than  men  ;  it  lias 
in  several  instances  appearetl  coincidently  in  attacks  of  clepres^^ion  ; 
rfaeuQiatism,  fjuut,  and  syphilis  have  been  observeil  in  several  of 
eases  j  and  tins  insnfficient  knowledge  is  abont  alt  we  possess  of 
the  etiology. 

Clinical  History.  The  onset  of  acromegaly  is  usually  in  the 
bands,  althongh  the  head  may  be  the  part  first  attWted.  Tlie  hands 
become  of  an  unusual  size,  contrasting  strongly  with  the  almost 
oormal  shape  of  the  other  prts  of  the  upper  limbs.  This  exc^s- 
§i%*e  development  of  the  hands  is  of  all  the  tissues — l>ones,  muscles, 

nnettive  tissue,  and  skin.  The  lengih  of  the  hand,  measni-ed 
from  the  wrist  to  the  mi<klle  finger,  is  aljout  normal,  but  the  width 
and  thicknt^ss  are  usually  fuormons,  so  that  for  them  Marie  has  sug- 
gested the  name  of  battknlore  hands,  and  the  English  have  calleci 
them  spade-like.  The  consistence  of  tlicse  hy|Tertrophied  hands  is 
hard,  and  there  is  no  pitting,  as  in  redema.  The  inter-phalangeal 
folds  and  the  thenar  and  hypothenar  eniinenees  are  inereasal  in  size  ; 
but  the  fingers  remain  straight,  and  are  as  large  at  their  tijis  as  at 
their  liase.  The  nails  are  small  in  comparison  with  the  size  of  the 
corre8[>onding  fingers.     Although  the  hyj^ertrophy  usually  does  not 

volve  the  arm  or  forearm,  a^  has  l>een  said,  these  portions  may,  iu 
m  t«ses,  be  atfecrted.  In  the  course  of  time  the  head  also  in- 
in  size  in  a  way  that  is  pathognomonic.  The  face  is  chiefly 
Involved,  Wing  enlar^d  esptxiially  in  the  vertim!  diameter^  and  be- 
coming elongated  and  oval,  the  forehead  is  low,  the  orbits  are  greatly 
thickene<l,  the  borders  of  the  orint  ai*e  also  increased  in  size  frtjni 
dilatation  of  the  frontal  sinuses  surrounding  the  orbitjil  cavity.  The 
conjunctiva^  fat,  and  musch^  of  the  eye  may  l>e  also  hyj>ertroplHiJ, 
and  exophthalmus  may  l»e  present.  The  litis  are  long,  thick,  and 
brown,  anil  in  cases  of  exophthalnms  they  may  not  cover  the  eyes. 
~^lie  noee  is  generally  greatly  cniarged  in  all  its  ilimeusions,  the  al» 

ing  thickenetl,  and  the  septum  may  be  double  its  usual  thi<  knese. 
The  lips  are  especially  swollen,  the  lower  one  most  94>,  so  that  the 
latter  raay  even  turn  downward.     The  hypertrophy  also  atftrts  the 
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tongue ;  but  this  usually  preserves  its  normal  shape,  although  it  may 
be  so  large  as  to  project  from  the  mouth  and  interfere  with  the  pro- 
nunciation of  words.  The  palatine  arch^  the  soft  palate,  the  tonsils, 
and  the  fauces  are  also  increased  in  size,  so  that  the  voice  becomes 

S guttural  and  metallic.  The  uvula  is  occasionally  elongated  and  en- 
arged,  exciting  cough.  The  chin  is  an  especially  prominent  feature, 
being  massive,  projecting  downward  and  forward,  and  all  the  soft 
structures  of  the  face  are  thickened.  The  upper  jaw  is  not  nearly  so 
much  affected  as  the  lower,  which  often  becomes  prognathous,  as  the 
result  of  which  the  teeth  are  separated  more  or  less  from  one  another, 
and  the  upper  dental  arch  tends  to  fit  inside  the  lower.  The  ears 
are  sometimes  increased  in  size.  The  cranium  itself  is  somewhat 
increased  in  its  antero-posterior  diameter,  chiefly  owine  to  dilatation 
of  the  frontal  sinuses.  Usually  there  is  a  curvature  of  the  spine  in 
the  cervico-dorsal  region,  the  back  being  slightly  humped,  the  patient 
not  being  able  to  hold  the  head  up,  but  bending  it  forwaid.  A 
slight  lordosis  may  also  be  present,  usually  in  the  lower  part  of  the 
dorsal  and  lumbar  regions.  The  vertebral  spines  have  been  found 
hypertrophied  in  some  cases.  Almost  all  the  bones  of  the  thorax 
are  also  hypertrophied,  so  that  the  thorax  projects  in  front,  the  antero- 
posterior diameter  being  increased  to  a  certain  extent,  apparently  at 
the  expense  of  its  transverse  diameter,  whilst  the  lower  part  of  the 
thorax  also  projects  so  as  to  cause  a  marked  prominence  upon  deep 
inspiration.  The  sternum  is  most  affiected  by  the  hypertrophy.  The 
xiphoid  cartilage  becomes  less  flexible ;  the  clavicles,  the  ribs,  and  the 
costal  cartilages  become  larger.  The  upper  part  of  the  thorax  moves 
slightly  in  the  movements  of  respiration,  which  is  mainly  done  by  the 
lower  part  of  the  thorax  and  the  abdomen.  Hypertrophic  changes 
may  also  be  found  in  the  neck,  the  cricoid  and  arytenoid  cartilages, 
the  pelvis,  the  |)enis,  the  scrotum,  the  testes,  and  the  joints,  especially 
those  of  the  knee,  wrist,  and  ankle.  The  thyroid  body  is  usually 
diminished  in  size,  although  it  has  never  been  seen  to  disappear 
totally.  The  mammary  glands  may  be  atrophied  and  soft,  whilst  the 
nipple,  on  the  contrary,  is  apt  to  be  large,  and  the  abdomen  is  more 
or  less  enlarged.  There  is  usually  an  area  of  dulness  over  the  upper 
sternal  ret^jion,  supposed  to  be  due  to  persistence  of  the  thymus  gland  ; 
but  there  is  no  real  foundation  for  this  explanation  of  the  phenomena. 
The  muscles  of  the  limbs  are  sometimes  atrophied  and  sometimes 
hypertrophied.  In  the  vascular  system  important  changes  have  been 
induced.  The  heart  is  enlarged  ;  the  arteries  are  usually  rigid,  as  in 
the  early  stages  of  atheroma  ;  and  varicose  dilatations  of  the  veins  are 
often  observed.  Increase  of  perspiration  is  usually  a  symptom  pro- 
voked hv  the  least  exercise,  and  the  sweat  may  sometimes  be  dis- 
ao^reeable  in  odor.  Occasionally  there  is  a  marked  polyuria,  with  or 
without  glycosuria,  and  albnmiu  has  been  occasionally  observed.  In 
several  eases  f)e|)toues  have  been  found  in  the  urine.  Anaesthesia  is 
very  rare.  Little  cutaneous  tumors,  pedunculated,  the  size  of  a 
millet-  or  hemp-seed,  reddish  or  violet-colored,  and  numerous,  are 
sometimes  ol)served.  There  may  be  an  intense  and  persistent  head- 
ache, and  this  is  usually  one  of  the  first  symptoms  for  which  the  phy- 
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^aieian  is  ctiosiilted.  This  is  asiially  in  tfie  txx  ipot,  and  may  be  most 
evere  at  night.  Vaitm  iti  the  Ixjne^  and  in  the  joints  may  also  be 
Himplaiuecl  of.  Distil rbaiirt^  of  menstruation  are  exc^tfetiingly  frt'~ 
juent,  and  are  early  symptoms,  Ijcing  sometimes  amenorrhciea  at  an 
early  age,  or  suppression  of  menstruation.  Vision  is  usually  affected 
in  a  greater  or  less  degree,  varying  from  amblyopia  to  amaurosis, 
and  definite  changes  can  ut^ually  l>e  detec^ted  of*hthalnu>geopiiiilly  in 
the  retina,  or  there  may  lie  narrowing  of  the  iii^'ld  of  vision,  or  liomi- 
ano{>sia.  Oc-Jt'tisiooally  ap[>etite  in  markedly  ineiTased,  as  may  also 
be  thirst.  Deafness  is  also  sometimes  present ^  or  impairment  of  the 
sense  of  smell  or  taste.  The  monlal  syiuptiims  are  variable,  consist- 
ing of  a  tendency  to  tnehiu<:holia,  with  suicide,  delirium,  coma,  sora- 
^lloleDcy,  or  sleep  disturbed  by  nightmare. 
DuBATroN.  The  disease  lasts  from  ten  to  thirty  years  or  even 
more,  and  is  very  slowly  progressive.  Death  usually  occurs  from 
syncope,  probably  induced  by  cerebral  compression,  but  occasionally 
8ome  intercurrent  malady  closes  the  scene. 

Pathology,  In  many  cases  of  aeromt^aly  there  has  been  found 
a  (.•onsiderable  increase  of  the  pituitary  body/  which  is  hypertrophied 
to  the  size  of  a  pigeon's  or  hen's  egg,  or  even  that  of  an  apple.  This 
hyj^ertrophied  mass  exerts  pi-essure  u|)on  the  surrounding  organs,  such 
as  the  olfactory  and  optic  nerves  and  the  crura  cerebri,  so  that  in  this 
wavare  explained  the  impairment  of  smell  wluch  ocxjasronally  results 
ana  the  frequent  neuro-retinitis.  It  may  also  exert  piTssure  baek- 
ward  ujKm  the  pons  and  the  nerves  arising  therefrom.  The  sella 
Turcica  and  the  pituitary  fossa  are  deformed  and  enlarged  in  all  their 
measurements,  and  the  surrounding  sinuses  are  al8oin%^olved  in  these 
ptthological  altemtions,  nucIi  as  the  a|>henoidal,  frontal,  thy  moid, 
rnastoid*  and  maxillary.  Mieroscopii-ally  the  gland-tissue  of  the 
pituitary  IxkIv  has  been  found  to  1-m?  simply  hy|K^rtrophiefL  Andrie- 
en's  recent  researches  upon  the  pituitary  gland  have  seemed  to  show 

^that  it  is  of  great  im|>ortance  in  the  human  economy.  The  sym- 
|)athetie  ganglia  and  nerves  have  also  l>ei'n  found  to  lx»  hyjHTtro- 
phie<l,  and  this  hy [X;>rtropluc  prm*ess  aflk'ts  the  bones  as  well,  such 
as  the  vertebriB,  the  clavicle^s,  tlie  iliae  bones,  and  tfie  long  l>ones  of 
the  limbs,  although   in  the  latter  there  is  neitlier  lengthening  nor 

R£nlargemcut|  but  only  increase  in  size  of  the  ridges,  lines,  and  pro- 
lections  for  the  insertion  of  muscles  and  ligaments ;  whilst  the 
ptittrt  bones  of  the  hand  and  foot  are  much  increased  in  size.  In 
what  way  these  hypertropfnc  growths  are  caused  we  do  not  know. 
The  tliymus  gland  is  usuijjly  lacking. 

DiAGNfKSis.     The  diagnosis  of  acromegaly  must  be  from^ — 
Myxrederaa ; 
Chronic  rheumatism ; 
Gigantism: 
Partial  ucnunetjaly  ; 

Hypertmphtc  pulmonary  osteo-arthropatby ; 
Vasomotor  paralysis  of  the  extremities. 


I  Tfali  eoofter'fx  ihi^  Itifanrti  UuKith  with  the  ocrvbnim.    r9«4p  Flir.  40.)    It  coniUte  of  two  lobei^ 
>pOittnor  ouc  tx^luis  renlly  tt  ^rt  of  the  cerebrum,  ana  kDOwn^i  tUd  Utba*  in/undituU, 
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In  myxoedema  the  increase  in  size  is  due  to  a  swelling  limited  to 
the  soft  tissues,  the  skin  is  of  a  yellow  or  waxy  color,  desquamates, 
and  becomes  adherent  to  the  subcutaneous  tissue ;  the  face  is  puffed 
out  like  a  full  moon  ;  and  there  is  no  prognathism.  In  acromegaly, 
however,  the  skin  retains  its  mobility  almost  unimpaired,  or  even 
has  a  greater  mobility  than  usual,  whilst  there  is  prognathism, 
lengthening  of  the  face,  and  the  hypertrophy  involves  not  only  the 
soft  structures  but  the  bones.  In  myxoedema  there  is  no  curvature 
or  double  hump,  and  the  thyroid  body  is  generally  atrophied. 

In  some  cases  of  chronic  rheumatism  there  may  be  some  marked 
deformities  of  the  fingers  and  joints  resembling  acromegaly;  bat 
the  pain  is  much  more  marked ;  there  are  the  distinct  crackliDg 
sounds  of  chronic  arthritis,  with  some  functional  disturbances, 
and  the  progress  of  the  disease  is  entirely  different.  Marie  has 
seen  certain  individuals  in  whom  there  was  a  combination  of 
rickets  and  rheumatic  disease,  which  might  be  confounded  with 
acrom^aly,  inasmuch  as  there  was  an  increase  in  the  size  of  the  hands 
and  feet,  a  thickening  and  eversion  of  the  lower  lip,  occasionally 
swelling  of  the  face,  and  a  certain  amount  of  palpebral  oedema ;  bat 
the  fingers  are  distinctly  nodular,  the  hand  is  bony  and  deformed, 
the  soft  parts  do  not  present  the  greatly  rounded  prominences,  there 
is  no  cervico-dorsal  curvature,  and  no  prognathism,  and  the  evolo- 
tion  of  the  disease  is  entirely  different. 

Gigantism  has  been  often  confounded  with  acromegaly,  but  a 
careful  measurement  will  show  that  there  is  a  marked  lack  of  pro- 
portion between  the  size  of  the  extremities  and  the  length  of  the 
limb  in  acromegaly,  whilst  in  gigantism  the  extremities  and  the 
length  of  the  limb  are  in  propoitiou.  Moreover,  cases  of  acro- 
megaly are  rather  undersized,  seldom  over  six  feet,  and  usually  being 
less  than  five  feet  nine  inches  in  height.  Frequently,  too,  in  acro- 
megaly the  height  and  the  weight,  increasing  greatly  at  first,  sul)9e- 
qiiently  diminish  to  an  equally  marked  degree.  In  gigantism  the 
relative  proportions  of  the  face  and  limbs  are  preserved.  Acro- 
megaly and  gigantism  may  be  combined,  however,  in  the  same  person. 

Hypertropliic  pulmonary  osteo -arthropathy  was  so  called  bv 
Marie  because  almost  all  the  cases  had  pulmonary  lesions,  either 
empyema,  neoplastic  formations,  or  bronchitis.  In  this  disease  the 
hands  are  very  greatly  enlarged,  often  more  so  even  than  in 
cases  of  acromegaly  ;  but  they  are  also  deformed.  In  the  fingers 
it  is  the  last  phalanx  that  is  especially  affected,  and  they  are 
of  the  shape  of  the  legs  of  a  stool,  whilst  in  acrom^jaly  the 
natural  form  of  the  different  segments  is  well  preserved.  The  nail 
at  the  end  of  the  deformed  finger  is  also  deformed,  being  greatly 
widen(Ml,  lengthened,  and  especially  curved,  so  that  Marie  says  the 
thiinil)  observed  sideways  has  a  resemblance  to  the  head  of  a  parrot 
with  its  curved  beak,  whilst  in  acromegaly  the  nails  appear  too 
small  for  the  large  phalanges  which  they  cover.  The  hand,  how- 
ever, is  but  very  slightly  altered,  and  forms  a  marked  contrast  to 
the  fingers;  whilst  in  acromegaly  the  metacarpo-phalangeal  region 
is  enormously  increased  in  size.     In  the  wrist  there  is  ver}^  great 


ACROMEOALY. 

eulargenient,  tlie  lower  eutls  of  tlie  two  bones  of  the  foreiirais  being 
enlarjjjed  in  au  abrupt  ninnner,  the  thickeniog  taking  plati*  both  in 
;ie  antero  post-erior  and  hiteral  diameters,  and  the  lower  portion 
f  the  forearm  t>eing  as  larj^e  as  at  tlie  middle  or  below  the 
eU>ow,  whilst  the  wrists  are  also  deformed.  In  aeromt^aty  there  is 
nothing  of  this  kind;  for  if  the  wrist  shoukl  he  larger  than  normal, 
its  size  is  still  proportionate  to  the  rest  of  the  upper  limb,  and  there 
is  no  projection,  abrupt  enlargement,  c^r  deformity*  In  the  feet  there 
is  an  analogous  condition.  The  toes,  especially  the  last  phalanges, 
are  afleeted  as  the  fingers  are,  the  tarso-metatarsal  region  showing 
relatively  as  little  change  as  in  the  metacarpo- phalangeal  region  ; 
whilst  the  ankle  is,  like  the  wrist,  en(»rmonsly,  increase*l  and  the  lower 
part  of  the  lejr  is  found  an  large  as  the  middle  portion — l>earingcora- 

risoQ,  as  Marie  says,  with  the  tVxjt  of  an  elephant,  Jn  this  form  of 
arthropathy  the  hy|>ertrophy  is  mainly  in  the  InineSj  and  not,  as  in 
acromegaly,  both  in  the  bones  and  the  soil  tissues.  The  joints  are 
also  limite<I  in  their  active  and  passive  movements,  the  patients 
being  clumsy  with  their  hauils,  and  their  elL»ows  presenting  a  more 
or  less  prominent  d^ree  of  flexion,  so  that  complete  extension  ia 
irapt>ssible.  There  is  a  somewhat  analogous  condition  in  the  knees, 
hip-joiolSj  and  shoulders. 

There  is  a  disease  known  as  partial  acromegaly,  in  which  there  is 
a  considerable  hy|>ertrophy  of  one-half  of  the  body,  or  of  a  lower 
limb  on  oue  side  and  the  upper  limb  and  side  of  tlie  face  on  the  other. 
It  may  involve  the  hand  and  foot,  the  fingers  or  toes,  and  sometimes 
ne  finger  and  one  toe;  but  there  is  always  true  deformity,  and  the 
'disease  is  usually  congenital,  remaining  stationary  and  lieing  gener- 
ally unilateral,  I  have,  however,  seen  one  case  occurring  in  middle 
life,  and  affecting  one  lower  limb. 

In  vasomotor  |>aralysis  of  the  extremities  there  is  a  marked  in- 
ise  in  the  size  of  tlie  hands  and  fingei^s,  a  reddish  tint  with  some 
livid  spots  on  their  dorsal  surface,  o<x'a8ional  pain  in  these  parts,  a 
certain  degree  of  duskiness  extending  up  the  arm  to  the  shoulder, 
and  cx^asionally  tliere  is  a  slight  kyphosis  of  the  upper  part  of  the 
spine;  but  tlie  hands  are  not  of  the  shape  of  those  in  acromegaly, 
the  fingers  bein^  larger  at  their  bases  timn  at  their  extremities,  and 
there  is  no  oval  face,  prognathism,  hypertrophy  of  the  lips,  enlarge- 
ment of  the  tongue,  hypertrophy  of  the  lx»ues  of  the  face,  or  altera- 
tion in  the  speech, 

pRiXtNrj^is.  The  prognosis  of  acromegaly  is  always  unfavorable, 
as  treatment  has  never  l>een  able  to  affect  the  course  of  the  disease. 

Treatment,  Treatment  can  only  be  symptijmatic  to  a  triflingly 
slight  dt^ree,  Antipyrin  and  caffeine  seem  to  have  been  of  some 
use  in  relieving  the  lieadache.  The  glycosuria  may  be  remedied  by 
treatment  by  arsenic,  alkalies,  and  dieting. 


IJ 
Kcreai 

^»  Itvnr 


CHAPTER  XIX. 

EXOPHTHALMIC  GOITRE, 

Synonyms :     Basedow's  disease.     Graves's  disease. 

This  disease  was  first  described  by  Graves,  of  Dublin,  in  1835, 
and  shortly  afterward,  in  1840,  by  Basedow,  of  Germany. 

The  three  cardinal  symptoms  are :  cardiac  palpitation  with  rapid 
pulse;  enlargement  of  the  thyroid  gland;  and  prominence  of  the 
eyes,  or  exophtbalmus.  The  disease  may  commence  with  either 
one  of  these  three  symptoms,  most  frequently  with  cardiac  palpita- 
tion and  rapid  pulse.  The  pulse  generally  rises  to  about  120,  but 
may  even  mount  to  200  beats  in  a  minute.  The  pulsations  are  apt 
to  be  most  marked  in  the  carotids,  whilst  the  radial  pulse  is  usually 
less  affected,  presenting  a  notable  contrast  to  the  other  vessels.  The 
enlargement  of  the  thyroid  gland  generally  begins  after  the  arterial 
alterations  have  been  in  existence  for  some  time.  This  enlargement 
is  not  usually  very  great,  and  may  be  temporarily  increased  by 
exacerbation  of  the  cardiac  palpitation  and  by  emotions.  The  exoph- 
tbalmus varies  very  greatly  in  degree,  being  sometimes  so  slight  as 
to  be  scarcely  perceptible,  at  others  so  pronounced  that  the  eye  is 
protruded  sufficiently  to  lay  bare  the  attachments  of  the  ocular  mus- 
clar, or  there  may  even  he  absolute  luxation  of  the  eye.  This  ex- 
ophtbalmus is  bilateral,  but  not  always  to  the  same  extent  upon  both 
sides.  It  may  cause  trophic  alterations  of  the  eye,  from  the  lack  of 
the  usual  protection  of  the  lids.  In  many  cases  a  symptom  is  ob- 
served that  was  first  described  by  Von  Graefe:  If  the  patient  is 
made  to  fix  the  eye  upon  au  object  held  before  him,  and  attempts  to 
follow  this  object  as  it  is  moved  downward,  the  upper  eyelid  will  not 
follow  the  movement  of  the  bulb  of  the  eye,  nor  will  it  do  so  when 
the  object  is  moved  up  again  ;  in  other  words,  there  is  a  lack  of  as- 
sociation in  the  movements  of  the  bulb  and  the  lid.  With  these 
three  cardinal  symptoms  are  occasionally  shown  some  minor  ones, 
such  as  a  seuse  of  heat  without  actual  fever,  profuse  sw^eating,  and 
sense  of  throbbing  in  the  head,  pulsating  noise  in  the  ears,  headache, 
insomnia,  and  vertigo.  Meutiil  depression  and  muscular  tremor  are 
frequent  accessory  symptoms.  Glycosuria  has  been  often  ot>served, 
sometimes  early  and  sometimes  late  in  the  course  of  the  disease. 
Enlargement  of  the  lymphatic  glands  or  of  the  tracheal  and  bronchial 
glands  is  occiisionally  observed.  Mental  symptoms  are  occasionally 
present,  such  as  melancholia,  mania,  or  general  paralysis. 

Charcot  has  al>o  seen  some  cases  accompanied  by  mild  parapl(^ia, 
without  spastic  phenomena  or  lanciuating  pains.  Wolfenden  lias 
shown  that  the  resistance  of  the  body  to  the  electric  current  is  low- 
ered in  a  remarkable  manner,  as  Charcot  has  pointed  out.     Thus,  in 
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per^ns^  he  found  that  the  resistance  would  register 
in  a  motlerate  and  fixed  current  from  4r>CM)  to  o(XX)  ohms  ;  whilst  in 
two  cases  of  this  disease  the  resistance  was  as  low  as  200  and  300 
ohms,  and  in  eight  others  it  varied  Irom  500  to  700  ohms.  The 
author  ascribes  this  diminished  resiHtaiiee  to  the  dilatation  of  the 
skin  inpillaries,  w4iich  satnmte  the  Bkin  with  fluid.     Shaw*  has  ex- 

R mined  40  eases  with  the  same  results.  A  bmnzin^  of  the  skin  is 
ceasioually  observed.  A  limitation  of  the  hekl  of  vision  has  Ix^n 
seen  in  20  ejtses  by  Caste  and  Wilbrand,  Louise  Fiske-Bryson  has 
observed  diminished  ehest-eA'pansion  in  this  malady,  in  a  severe  case 
this  being  one-half  inch,  sometimes  leas;  and  this  has  been  con- 
finned  by  Hammond,  The  onset  is  generally  gradual,  and  the  dis- 
eaae  is  a  chronic  one»  KemissJoDS  and  intermissions  occasionally 
occur^  and  even  recoveries,  although  the  latter  are  rare.  When  death 
supervenes,  it  is  usually  the  result  of  the  cardiac  symptoms. 

The  pathology  of  this  disease  is  unknown*     It  would  seem  prob- 
able that  the  lesion  is  in  the  symjmthetic  nervous  system.     White 
found  a  hemorrhage  in  the  flo^jr  of  the  fourth  ventricle  in  one  case 
fcirhich   folio  wet]   pneumonia.      Filehne  caused  inci-eased   pulse- rate, 
BiiVen  acx^impanied  by  cxopbthalmus  and  once  by  struma,  in  guinea- 
-pigs by  destroying  the  anterior  covering  of  the  rest i form   body. 
^5)urdufi  has  localized  the  point  of  lesion  in  the  tuljerculum  acusti* 
cum.     Bienfait  has,  to  a  certain  extent,  confirmed  Filehue's  ex|ieri- 
ments.     Ham  mar  found  do  pathological  change  in  the  cervical  por- 
tions of  the  sympathetic  nerve,  but  the  spinal  <synl  was  not  examined. 
Roosevelt  found  the  medulla,  the  sympathetic,  and  the  vagus  normal* 
Yet  these  diHerent  findings  do  not  preclude  the  idi^  of  the  sym|ia- 
thetic  being  the  portion  of  the  nervous  system  that  is  at  fault,  both 
■because  our  present  knowletlge  will  not  j>ermit  more  than  very  lim- 


m1  localization  in  any  one  part  of  the  sympathetic,  and  it  is  a  tenable 
ipiK)sitiou   that  a  central  lesion  could  indirectly  affect  a  large  tnict 
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Bbf  sympathetic  fibres.  Moreover,  of  late  years  many  diseases  that 
were  formerly  suppt^sed  to  l)e  entirely  due  to  lesions  of  the  synijm- 
thetic  have  been  shown  to  \ye  really  caused  by  myelitis  of  the  syringo- 
myelitic  type  of  neuritis,  esfK^cially  of  the  multiple  variety.  In  the 
heart,  dilatation  and  hy|XTtro|ihy  are  usually  found  in  a  slight 
diigree,  and  even  mild  cndixardrtis  or  valvular  lesions  are  occasion- 
lly  met  with*  The  arteries  are  dilated  and  occasionaltv  aneurismal. 
In  the  thyroid  gland  the  vessels  are  enlarged,  and  the  connective 
[issue  is  increased  in  quantity,  with  occasional  cystic  or  colloid 
^neration.  In  the  orbit  there  is  generally  a  moderate  increase  in 
ne  amount  of  fat,  although  this  b  occasionally  normal ;  and  upon 
'rare  occasions  there  are  dilatation  of  the  veins,  atheroma  of  the  oph- 
thalmic artery,  and  a  fatty  condition  of  the  arterial  muscles. 

The  diagnosis  of  this  di*«ease  is  usually  very  easy  when  the  three 
cardinal  symptoms  are  present ;  but  in  the  early  stage,  when  only  one 
of  the  symptoms  is  to  be  ol>served,  the  real  nature  of  the  malady 
may  be  overlooked.  Generally,  however,  the  ex<_*essive  pulse  is  the 
first  symptom,  and  should  arouse  suspicion.  In  ordinary  goitre  there 
are  no  cardiac  symptoms  or  exophthalnms,  although  large  goitre  of 
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endemic  origin  may  be  associated  with  rapid  pulsation  and  exoph- 
thalmus;  in  such  a  case^  however,  the  exophthalmus  is  generally 
unilateral. 

The  prognosis  is  generally  grave,  although  relief  is  frequently 
obtained,  especially  when  treatment  is  begun  early,  and  sometimes  a 
cure  is  effected. 

The  treatment  should  consist  of  rest,  belladonna,  hemp,  iodine, 
carbazotate  of  ammonium,  hydrotherapy,  electricity,  and  surgical 
operation.  The  rest  should  consist  of  keeping  the  patient  as  quiet 
as  possible,  both  physically  and  mentally,  and,  if  necessary,  by  re- 
striction of  the  expenditure  of  energy  to  the  degree  that  may  be 
needed  by  keeping  the  patient  in  bed,  by  limiting  the  amount  of 
exercise  taken,  or  by  the  abolition  of  all  exercise  except  such  as  may 
be  necessary  for  the  pursuit  of  a  business  or  occupation.  In  admio- 
istering  belladonna,  either  the  j9uid  extract  or  atropine  should  be 
employed — the  former  in  doses  of  1  or  2  minims  three  or  four  times 
daily  ;  the  latter  in  doses  of  gr.  -^^  as  often.  The  dose  of  carb- 
azotate of  ammonium  should  be  1  grain  in  pill  three  times  daily 
for  the  first  week ;  for  the  second  week  2  grains  at  the  same  interval, 
and  for  the  third  week,  if  it  can  be  borne,  3  mins ;  but  the  drug 
can  rarely  be  taken  more  than  three  weeks.  Iodine  can  be  admin- 
istered in  the  form  of  tincture  of  iodine,  80  drops  to  2  drachms 
three  times  daily,  or  the  iodide  of  potash,  10  to  30  grains  three 
times  daily.  Electricity,  in  the  form  of  galvanization  of  the  cervical 
sympathetic  and  of  the  cardiac  region,  has  seemed  to  be  of  consider- 
able use  in  certain  cases.  Excision  of  the  thyroid  gland  has  been 
of  use  in  some  cases  when  the  disease  has  not  been  too  fully  devel- 
oped. Digitalis  has  not  been  of  much  value  in  this  affection,  and 
has  often  been  injurious,  except  sometimes  in  the  paroxysms  of  pal- 
pitation and  dyspnoea. 


CHAPTER   XX. 

DISEASES  OF  THE  SYMPATHETIC  NERVOUS  SYSTEM. 

In  former  years  and  until  the  last  ten  or  fifteen,  the  sympa- 
thetic nervous  system  was  held  accountable  for  a  great  many  dis- 
eases whose  pathology  was  shrouded  in  mystery ;  but,  as  year  after 
year  has  gone  by,  one  disease  after  another  has  been  found  to  be  due 
to  lesion  of  the  peripheral  or  central  nervous  system,  and  thus  ex- 
ophthalmic goitre,  facial  hemiatrophy,  muscular  atrophy,  and  pseudo- 
muscular  hypertrophy  have  been  shown  to  belong  only  partially  to 
the  domain  of  the  sympathetic,  or  have  been  entirely  wrested  from  it. 
At  the  present  day,  therefore,  the  main  diseases  of  the  sympathetic 
are  considei'ed  to  be — 

Certain  vasomotor  and  trophic  symptoms  of  the  head 
and  chest ; 

Diffuse  vasomotor  symptoms ; 

Herpes  zoster ; 

Tachycardia ; 

Vasomotor  joint-neuroses ; 

Angina  pectoris ; 
Angina  pectoris  and  tachycardia  belong  to  general  medicine,  and 
the  ioint-neurosis  to  surgery,  so  that  they  are  not  pertinent  to  a  text- 
book of  this  kind. 

The  cervical  sympathetic  can  present  symptoms  of  paralysis  or 
irritation,  either  from  direct  or  indirect  injuries.  In  paralysis  the 
most  constant  symptom  is  contraction  of  the  pupil,  and  less  constanly 
are  observed  approximation  of  the  eyelids  and  retraction  of  the  bulb 
of  the  eye.  Irritation  of  the  cervical  sympathetic,  which  is  rare, 
causes  dilatation  of  the  pupil,  expansion  of  the  eyelids,  and  propul- 
sion of  the  bulb  of  the  eye.  Vasomotor  symptoms  are  seldom  seen 
with  lesion  of  the  cervical  sympathetic,  but  the  ear  and  cheek  of 
the  affected  side  are  sometimes  red  and  warm  in  cases  of  paralysis 
and  white  and  cooler  in  cases  of  irritation.  Trophic  disturbances  are 
occasionally  observed,  and  consist  of  a  slight  flattening  of  the  cheek. 
These  sympathetic  symptoms,  indicating  lesion  of  the  cervical  sym- 
pathetic, have  been  observed  in  cases  of  tumor  of  the  cervical  sym- 
pathetic itself,  or  of  its  rami  communicantes  between  the  brachial 
plexus,  and  even  from  affections  of  the  apices  of  the  lungs  (which, 
by  the  by,  are  probably  the  cause  of  the  flush  of  the  cheek  in  tuber- 
culous subjects),  or  from  fractures,  dislocation,  or  caries  of  the  lower 
cervical  or  upper  dorsal  vertebrae. 

The  diffuse  vasomotor  affections  are  those  known  as  diffiti  mortuiy 
erythromelalgia,  Raynaud's  disease,  and  angio-neurotic  oedema. 
Digiti  mortui  is  an  affection  consisting  of  a  diffused  pallor  of  the 
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upper  extremities,  ooeasionally  of  the  lower  extremities.  The  fingers 
become  white  in  extreme  cases,  like  those  of  a  corpse,  and  the  sur- 
face-temperature is  diminished.  The  pallor  is  remittent  or  inte^ 
mittent,  the  remissions  or  intermissions  lasting  for  days  or  hours. 
Erythromelalgia,  described  by  Weir  Mitchell,  is  a  curious  affection 
of  the  soles  of  the  feet  in  which  circular  redness  and  pallor  are  ob- 
served, with  some  hot,  burning  pain  in  the  part  affected.  Raynaud's 
disease  consists  of  paroxysmal  attacks  of  pain,  pallor,  coldne^ 
numbness,  and  ansesthesia  of  the  lower  extremities,  and  a  gangrenous 
condition  of  the  toes.  Angio-neurotic  oedema  is  generally  inter- 
mittent, and  affects  the  skin  or  the  mucous  membranes  of  the  larynx 
and  pharynx.  When  the  skin  is  implicated,  the  swelling  is  localized, 
and  is  about  the  size  of  a  plate,  the  skin  being  sometimes  white, 
sometimes  slightly  reddened,  and  generally  in  proportion  to  the  ledema 
are  sensations  of  burning,  prickling,  and  stiffness.  The  extremities 
are  most  frequently  affected,  especially  near  the  joints,  but  the  eye- 
lids, cheeks,  and  lips,  sometimes  even  the  trunk,  are  occasioually  the 
site.  Vomiting,  pain,  and  constipation  are  frequently  attendant 
symptoms,  and  occasionally  hemorrhages  from  the  gums  and  the 
vesical  and  bronchial  mucous  membranes,  sometimes  even  hsemo- 
globinuria. 

As  has  already  been  said,  the  tendency  is  nowadays  to  r^ard  these 
so-called  sympathetic  nervous  affections  as  really  due  to  multiple 
neuritis,  although  it  is  as  yet  a  question  whether  they  do  not  b^io 
in  the  sympathetic  nerve-fibres  running  iu  the  peripheral  nerves,  and 
secondarily  affect  the  voluntary  nerve-fibres ;  whilst  in  some  other 
case  actual  disease  of  the  spinal  cord  has  been  found.  Thus,  some 
cases  of  tingling  and  numbness  in  the  finger-tips,  which  were  foraierly 
regarded  as  due  to  lesion  of  the  sympathetic  nervous  system,  have 
been  shown  to  be  due  to  multiple  neuritis ;  whilst  Morvan's  diseiiise, 
an  affection  akin  to  Raynaud's  disease,  which  was  at  first  regarded  as 
a  malady  of  the  sympathetic,  then  as  a  multiple  neuritis,  has  been 
shown  to  be  due  to  syringorayelitis. 

The  prognosis  of  the  diffuse  vasomotor  affections  is  generally  grave, 
so  far  as  regards  a  cure,  and  that  of  Raynaud's  disease  and  ery- 
thronielalgia  is  unmitigatedly  bad. 

The  diagnosis  of  these  affections  is  generally  easy,  except  that  in 
Raynaud's  disease  a  distinction  must  be  made  from  syringomyelitis, 
the  details  of  w4iich  are  given  in  the  chapter  upon  this  subject.  The 
treatment  of  Raynaud's  disease  must  be  amputation,  as  speedily  as 
possible,  before  the  strength  of  the  patient  is  exhausted,  and  before 
sepsis  sets  in.  Of  the  other  affections  treatment  should  be  by  mean? 
of  electricity,  ero^ot,  and  tonics.  The  electricity  applied  should  l)e 
galvanism,  faradism,  and  the  static  current.  Galvanism  should  be 
applied  to  the  spinal  cord  and  to  the  peripheral  nerves.  For  the 
former  purpose  an  electrode  (Fig.  67)  should  be  applied  in  the  nape 
of  the  neck,  another  (Fig.  68)  to  the  lower  dorsal  spine,  and  a  current 
of  three  to  ten  millianiperes,  in  sittings  of  three  to  five  minutes 
every  day  or  every  other  day.  To  the  peripheral  nerves  an  electrode 
(Fig.  76),  placed  upon  the  spine  about  at  the  point  where  the  afl'ectcd 
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nerves  have  their  origin,  and  another  electrode  ( Fig.  68  or  69)  applied 
over  the  affected  limb,  and  a  current  of  tiirce  to  ten  milliamp^res 
used.  The  faradic  current  should  be  appHed  by  means  of  the  wire 
brush,  and  a  sufficiently  strong  current  should  be  ])a88cd  over  the 
affected  limbe  for  ten  to  fifteen  minutes  every  day  or  every  other  day. 
If  the  static  current  be  applied,  the  sparks  should  he  made  use  of, 
and  should  be  vigorously  applied  to  the  affected  parts. 


CHAPTER   XXI. 

ALCOHOLISM  AND  MORPHIOMANIA. 

The  prolonged  effects  of  alcoholism  upon  the  nervous  system  may 
be  manifested  both  by  mental  symptoms  and  by  paralysis.  The 
chief  mental  symptoms  are :  delirium,  in  the  form  that  is  technically 
known  as  delirium  tremens,  occasionally  a  variety  of  paranoia,  some- 
times symptoms  almost  identical  with  those  of  general  paresis,  a 
chronic  meningitis,  acute  mania  or  melancholia,  acute  hallucinatory 
insanity,  or  a  recurrent  insanity  known  as  oinomania.  The  paralysis 
that  is  generally  associated  with  alcoholism  is  that  which  is  due  to  a 
multiple  neuritis,  differing  somewhat  in  its  character  from  the  other 
forms  of  neuritis  of  this  type. 

Delirium  tremens  is  so  familiar  a  disease  in  every  community  that 
it  needs  only  a  brief  description.  It  usually  follows  alcoholic  excess, 
or  a  short  period  of  abstinence  after  such,  and  the  exciting  cause 
may  be  some  slight  injury  or  illness.  The  onset  is  usually  gradual, 
extending  over  a  few  days,  and  the  prodromata  consist  of  insomnia, 
anorexia,  restlessness,  and  a  semi-hallucinatory  condition  ;  and  these 
gradually  pass  into  loquacity  and  persistent  delusions  and  hallucina- 
tions, often  maniacal  or  violent  outbreaks.  Hallucinations  of  hear- 
ing are  the  most  frequent,  are  generally  very  vivid,  and  are  frequently 
accompanied  by  hallucinations  of  sight.  The  patient  becomes  very 
suspicious,  and  has  sometimes  marked  delusions,  often  of  marital 
infidelity,  which  are,  however,  much  more  frecjuent  in  the  chronic 
or  subacute  forms  of  insanity.  Occasionally  there  is  an  olfactory 
hallucination.  Not  only  do  these  hallucinations  excite  suspicion,  but 
often  dread  and  terror.  There  is  a  characteristic  tremor,  generally 
observed  only  upon  voluntary  motion  of  the  muscles,  but  occasion- 
ally at  all  times,  and  it  aHl?cts  the  tongue,  face,  and  exti-eniities.  In 
many  cases,  also,  there  is  that  peculiar  pic^king  at  the  bedclothes  or 
clothing,  which  is  termed  carphologia.  With  the  tremor  there  are 
often  observtxl  muscular  twitching  or  shock-like  contractions  of 
muscles.  The  face  may  be  flushed  or  pale,  and  this  condition  of 
flushing  or  pallor  may  alternate.  The  pulse  is  usually  frequent, 
soft,  and  large  at  first ;  but  it  becomes  smaller  as  the  disease  progresses, 
and  in  severe  cases  it  may  mount  up  to  140  to  200.  There  is  usually 
free  persjHration.  The  temperature  is  usually  100°  to  101°,  but  it 
may  run  up  to  103°  and  105°,  and  in  fatal  cases  even  higher.  The 
tongue  is  coated,  thirst  is  present,  and  the  urine  is  scanty  if  the  per- 
spiration is  great.  There  may  also  l)e  albuminuria.  Slight  neuro- 
retinitis  has  been  observed.  These  symptoms  will  increase  in  gravity 
in  the  fatal  cases,  and  may  be  accompanied  by  complications  due  to 
alcoholic  disease  of  other  organs,  as  of  the  liver,  kidneys,  or  lungs, 
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80  that  there  may  be  cirrhosis  and  fatty  d<?geiieration  of  the  liver, 

uepliritis,  and  pneumoniii,     Urmmir  coma  0('<:iisionally  occurs  aho, 
and  sometimes,  though  rarely,  meoin^^l  hemorrhage.    The  deliriiiiii 
lasts  for  a  variable  i)eriod  extend jit)^  from  two  to  ten  days* 
H       In  ^me  cases  of  al(>oholic  insanity  a  variety  of  paranoia  Is  ob- 
■  served,  in  which   there  is  a  delusion  of  peraecntion  that  will  fre- 
H^aently,  in  the  course  of  time,  be  combined  with  a  ilchmion  of  self- 
Hexaltation,  although  the  delusion  of  [>erswution  is  much  longt^r  in 
Hits  duration  than  in  ordinary  cases  of  paranoia;  and  in  these  cases 
"  there  is  the  same  logioility  or  systematization  of  the  delusions,  the 
same  keenness  of  reasoning  |>ower,  the  same  preservation  of  memory 
and  perception  that  is  seen  in  the  ordinary  types  of  this  mental  dis- 
ease.    It  di tiers  from  the  ordinary  cases  of  non-alcoholic  paranoia 
chiefly  in  the  fact  of  the  delusions  having  a  tendency  to  weave  them- 
selves around  some  belief  of  marital  intidelity.     In  none  of  these 
cases  have  I  ever  seen  any  hallucinations  of  hearing  or  sight 

In  many  eases  of  alcoholism  there  is  a  fine  tremor  of  the  facial 
muscles^  the  tongue^  and  somctime^s  of  the  extremities,  a  tliickness  of 
artioulationf  and  a  gnidualiy  su(>erveuiog  mental  dulncss  or  dementia, 
which  arc  all  very  similar  to  those  observed  in  ordinary  eases  of  gen- 
eral paresis ;  but  ordinarily  the  former  disease  is  somewhat  moi'e 
■  rapid  in  its  onset,  and  the  pupillary  symptoms  are  more  generally 
lacking.  It  is  of  great  importance  to  make  a  distinction  IxMween 
this  form  of  alci^holic  pst*udo-geneml  paresis  and  the  true  general 
paresis,  because  the  tbrmer  is  frequently  of  good  prognosis. 

■  A  chronic  cer^-bral  meningitis  is  sometimes  ol>served  also  in  alco- 
holism, and  this  is  prone  to  atfect  the  dura  mater,  causing  mi-called 
chronic  internal  pachymeningitis,  although  it  may  also  aflkit  the 
pia.  The  symptoms  are  those  of  ordinary  meningitis  in  a  chronic 
form. 

Acute  alcoholic  mania  or  melancholia  does  not  differ  much  from  the 
[^ordinary  forms  of  these  mental  maladies,  and  the  so-calle<l  recurrent 
ity  known  as  oinomania  is  charack^izeti  by  mental  and  moral 
cieney,  various  excesses,  and  indecent,  absurd,  and  silly  demeanor. 
Acute  hallucinatory  insanity  is  more  fi-equently  observe^!  than  auy 
other  form  of  mental  trouble  except  delirium  tremens,  and  has  tl»e 
same  characteristics  as  ordinary  hallucinatory  insanity,  with  the  ex- 
ception that  there  are  apt  to  be  vivid  hallucinations  of  hearing,  per- 
sistent and  logical  or  systematize*!,  and  the  patient  is  more  apt  to 
pass  into  a  chronic  condition,  in  which  the  confusion  of  the  hal- 
lucinatory insanity  passes  away  or  merges  into  a  state  resembling 
chronic  paranuia. 

The  multiple  neuritis  of  alcoholism  has  been  already  spoken  of. 

■  {Vide  section  upon  **  Multiple  Neuritis.") 
The  prognosis  of  delirium  tremens  will  depend  upon  the  age  ot 
the  patient,  the  amount  of  previous  alcoholic  excess,  the  way  in 
whicli  the  patient  has  iKrrue  it,  and  the  c^juiplicittions  due  to  dis»^se 
of  other  oi'gans.  As  with  all  the  narcotie^Sj  the  effect  of  alcohol 
varies  greatly  in  different  individuals,  so  that  what  may  be  excess  to 
one  individual  or  a  memter  of  one  rac*e  may  be  a  matter  of  slight 
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account  to  another  individual  or  a  member  of  another  race.  Usu- 
ally, the  prognosis  of  the  non-complicated  cases  is  good,  with  proper 
treatment.  The  prognosis  of  alcoholic  paranoia  is  grave,  although  a 
certain  proportion  of  cases  recover  in  a  period  of  two  or  three  years. 
The  prognosis  of  the  pseudo-general  paresis  of  alcoholism  is  also 
grave ;  but  many  cases  recover  with  proper  treatment,  and  therefore 
the  prognosis  is  by  no  means  the  hopeless  one  that  attaches  to  ordi- 
nary general  paresis.  The  progress  of  alcoholic  mania  and  melan- 
cholia is  that  of  ordinary  mania  and  melancholia.  The  prognosis  of 
the  recurrent  form  of  alcoholic  insanity  known  as  oinomania  is  grave, 
although  a  certain  proportion  of  cases  recover  with  proper  treatment. 
The  prognosis  of  the  hallucinatory  insanity  of  alcoholism  is  grave, 
because  there  is  a  gi'eat  tendency  to  pass  into  a  chronic  condition  of 
paranoia,  in  which  the  hallucinations  of  hearing  persist  for  many 
years ;  but  some  few  cases  do  recover.  The  prognosis  of  alcoholic 
multiple  neuritis  has  been  already  spoken  of. 

Pathology.  In  chronic  alcoholism  the  cortical  vessels  are  en- 
larged, tortuous,  atheromatous,  and  fatty.  The  nuclei  of  the  adven- 
titia  are  numerous,  or  proliferate,  or  are  fattily  degenerated,  whilst 
there  is  an  abundance  of  Deiters's  or  scavenger  celb  to  be  found  in 
the  upper  region  of  the  cortex,  just  beneath  the  pia.  Around  the  pro- 
liferated Deiters^s  cells  is  a  dense  connective  tissue,  formed  by  the 
meshing  of  the  processes  of  the  Deiters's  cells.  All  these  changes  are 
most  marked  immediately  beneath  the  pia.  In  the  epi-oerebral  space 
there  are  often  large  quantities  of  amyloid  bodies,  which  are  found 
in  fresh  sections  from  frozen  brain,  so  that  they  cannot  be  due  to  the 
action  of  reagents.  The  fifth  layer  of  motor  cells  undergo  fatty 
change,  extensive  degeneration,  or  absorption,  according  to  Bevan 
Lewis.  The  explanation  of  the  selection  by  alcohol  of  this  site,  and 
of  the  outermost  rim  of  the  cortex  simultaneously  with  the  fifth 
layer,  is  supposed  by  Lewis  to  be  that  this  outermost  layer  really 
represents  the  distribution  of  the  apex  processes  of  the  cells  in  the 
fifth  layer.  The  lono;,  straight  vessels  of  the  cortex  are  often  eno^ 
niously  disteuded,  even  showing  minute  aneurisms.  In  the  lowermost 
layer  of  the  cortex,  the  spindle-cell  formation,  great  numbers  of  the 
Dieters's  or  scavenger  cells  are  met  with.  In  the  spinal  cord  of  chronic 
alcoholism  there  is  an  increased  vascularity,  the  vessels  of  the  posterior 
and  lateral  columns  being  most  affected,  and  those  of  the  anterior 
columns  the  least.  These  vessels  increase  greatly  in  thickness,  from 
hy|)ertro|)hy  of  the  muscular  coat,  and  the  lumen  becomes  greatly 
diminished — so  that  a  vessel  which  measures  eighteen  millimetres 
across,  and  which  would  normally  have  a  lumen  of  thirteen  milli- 
metres, may  have  its  lumen  diminished  to  five ;  or  one  of  twenty-seven 
millimetres  across,  instead  of  an  approximately  normal  lumen  of 
twenty-three  may  have  a  lumen  of  only  nine.  This  change  in  the 
muscular  coat  seems  to  he  identical  with  that  of  chronic  Bright's  dis- 
ease, and  is  in  the  nature  of  a  compensatory  hypertrophy.  Besides 
these  changes  of  hi-ain  and  cord  in  chronic  alcoholism,  there  may  be 
a  slmj)le  fatly  degeneration  of  the  tissues  and  their  nutritive  vessels, 
and  this  may  be  associated  with  interstitial  sclerosis. 
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Diagnosis,  The  dia^iiosm  of  most  forms  of  alcoholic  mental  dis- 
ease is  generally  easy.  The  hintory  of  the  case  is  the  most  important 
factor,  and  there  is  uBaally  no  ditfieulty  in  ohtaining  this.  The  deli- 
rium tremens  is  i*eadily  ret*ognizcd  by  the  history  of  the  oa^^  ct.in- 
joiiied  with  the  symptoms  that  have  b*A*n  detailed!,  and  tliis  m  also  trne 
of  the  other  forms  that  have  lieen  meiitionetL  In  the  ps<:'ndo-get>eral 
paresis  of  the  alcoholic  it  is  sometimes  impossible  to  make  the  diagnosis 
at  the  outiset;  but  the  alcoholic  form  may  l)e  sus|Xf('tetl  when  theon.set 
has  been  relatively  acute,  when  the  pujnllary  changes  are  absent  or 
alight^  and  when  there  has  been  a  previous  attack  of  the  same  kind. 
Of  some  value  in  this  diagnosis  is  also  the  fact  that  the  case  of  alco- 
holic |>sen  do-gen  era  I  paresis  does  not  usual  ly  have  tlie  c  ha  meter  istic 
delusions  of  grandeur  ;  but  this  must  Ijc  considered  witlj  considerable 
caution,  sint«  many  cases  of  general  paresis,  as  1  have  alresidy  ^aid, 
are  lacking  in  this  symptom.  A  week  or  two  of  treatment,  however, 
will  make  the  diagnosis  clear. 

Treatment.  The  treatment  of  alcoholism  should  consist,  in  the 
first  place,  of  ti'eatment  of  the  disease  from  which  the  patient  is  sutfcr- 
ing,  and,  in  the  second  place,  of  treatment  of  tlie  hal)it  itself  The 
tn^atment  of  most  forms  of  alajholic  insanity  will  not  dirter  trom  that 
of  the  non-alcoholie  types  of  the  same  kind,  with  the  cxcx-ption  of  the 
«nse8  of  delirium  tremens,  oiuonuioia,  and  j>seudo-geueral  pai^s*  De- 
lirium tremens  .should  be  treatetl  by  the  bromides^  liyoscine,  opium, 
imulants,  and  isolation.  The  bromide  should  l^e  given  in  doses  vary- 
ig  from  10  grains  to  30  grains  every  three  or  four  liours,  with  ^^  to 
grain  of  hyoscine,  either  the  hydro bromate  or  tlie  hydrochlorate 
\i  makes  nodit!erence  whicli),  and  sulphate  of  morphine  or  biraeco- 
te  of  morphine  should  Ix?  administert^i  hypmlermically  in  doses  of 
grain  onc«?  or  twice  a  day,  or  even  ofteuer  in  severe  i^ses.  Opium 
or  morphine  by  the  mouth  is  usually  inetlective.  The  question  of 
alcoholic  stimulation  is  a  very  important  one  in  these  cases.  Usually 
it  may  be  rt^garded  m  unsafe  to  make  any  ra|>id  reduction  of  the 
whole  amount  to  which  the  patient  has  been  accustomed  whilst  the 
patient  is  suffering  fnun  any  mental  <lisi^sc,  although  generally  it 
will  l)e  perfectly  pmper  tn  rcilutN?  this  quantity  hy  om^half  By  this 
I  do  not  mean  to  say  that  the  quantity  which  the  )mtient  has  lieen 

I  taking  in  some  excess  immcMl  lately  prec*eding  the  Liul1>reak  should  be 
laken  as  the  standard,  but  the  quantity  to  which  he  has  l>een  habitu- 
ally aecnstomed  for  months  or  years  past.  The  sulphate  of  quinine, 
tti  doses  of  *i  to  15  grains  in  the  twenty-four  hours,  will  be  found  an 
teeccHlingly  useful  adjuvant,  and  it  should  be  given  in  the  form  of 
the  tablet  triturate  ti'eshly  prepared  or  in  cap>ules,  and  sc^ldoin  or 
never  in  solution  with  a  mineral  acid,  as  this  is  prone  to  upset  the 
digestion  when  long  t\)ntiuue<l*  The  question  of  nourishment  in  these 
cases  often  becomes  a  very  serious  one,  and  in  many  iiistantn^  it  will 
lie  impt»ssil)le  to  make  use  of  other  than  such  easily  iligested  food  as 
milk,  l>eef-tea,  eggs,  and  koumiss^  whilst  as  the  symptoms  grow  less 
vere  solid  food  may  l>e  gradually  added*  An  excellent  mctlKnl  of 
ving  a  mw  eg^  in  this  condition  is  to  get  the  patient  to  swallow  it 
hole  after  the  shell  has  been  removed,  and  it  is  surprising  to  see 
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with  what  facility  patients  can  be  taught  to  do  this.  The  most  rigid 
isolation  of  the  patient  should  be  practised,  so  as  to  insure  the  most 
perfect  quietude,  and  the  room  should  be  darkened  and  all  noises 
carefully  excluded.  As  the  symptoms  disappear  and  the  patient  con- 
valesces, the  morphine  may  be  reduced  first,  and  often  with  compar- 
ative rapidity,  but  the  bromides  and  hyoscine  should  be  continued 
longer  and  reduced  more  gmdually,  whilst  the  nourishment  should 
be  pushed  and  the  stimulation  with  quinine  continued.  During  this 
period  of  convalescence,  too,  the  alcoholic  stimulant  should  be  re- 
duced, and  in  its  place  should  be  given  an  alcoholic  malt-extract, 
frequently  repeated,  so  that  the  patient  may  get  it  three  or  four  hours 
apart,  with  some  slight  nourishing  food. 

The  cases  of  oinomania,  the  recurrent  insanity  that  has  been  de- 
scribed, should  be  treated  in  the  same  way  as  a  case  of  delirium 
tremens,  with  the  exception  that  it  will  not  be  necessary  to  give  such 
quantities  of  the  bromides,  opium,  or  hyoscine. 

The  cases  of  alcoholic  pseudo-general  paresis  must  be  treated 
differently  from  the  two  forms  that  we  have  been  describing.  In  the 
first  place,  the  patient  should  be  put  upon  a  mineral  acid,  the  best  of 
which  is  the  nitromuriatic  acid,  of  which  twenty  drops  in  a  wine- 
glass of  water,  three  times  a  day,  should  be  given  after  meals.  Then 
with  this  an  aloetic  should  be  combined  at  bedtime,  and  I  have  for 
years  been  in  the  habit  of  using  the  time-worn  prescription  of — 

R  .—Ext.  aloes  )  ^. 

Ext.  hyoacyami  J ^■'' 

Ext.  nucis  vomicae gr.  v. 

M.  ft.  in  pil.  no.  xv.   S.— One  every  day,  two  hours  after  the  evening  meal. 

Or  a  dose  of  a  mineral  water,  such  as  Hunyadi  or  Rubinat,  may  be 
given  every  morning  before  breakfast.  The  patient's  diet  should 
also  consist  largely  of  fish,  soups,  eggs,  fresh  fruits,  fresh  vegetables, 
farinacea,  and  custards ;  and  all  meat,  either  of  chicken  or  the  red 
meats,  should  i)e  absolutely  excluded  for  an  initial  period  of  four  or 
five  days.  At  the  end  of  this  time  chicken  or  turkey  may  be  allowed 
once  or  twice  a  day,  or  if  the  patient  craves  red  meat  very  much,  he 
may  be  allowed  to  eat  this  once  a  day.  After  having  treated  the 
patient  for  four  or  five  days,  10  or  15  grains  of  the  iodide  of  potash 
should  l)c  t^ivon  an  hour  after  meals,  well  dihited  in  a  full  tumbler 
of  water  or  Vichy  or  Giesshlibler.  If  the  patient  is  seen  to  be  im- 
proving: markedly  at  the  end  of  a  week,  tonic  doses  of  quinine  should 
be  administered,  two  hours  after  meals,  three  times  a  day  (the  sulphate 
being  used),  or  a  half-ouuce  of  elixir  of  calisaya.  From  the  begiu- 
ninix  of  treatment  cerebral  <;alvanizatiou  will  be  found  to  be  exceed- 
ingly useful,  and  this  should  be  administered  every  second  day,  with 
a  current  of  two  or  three  milliampt?res,  in  sittings  of  three  to  five 
minutes. 

The  treatment  of  alcoholic  multiple  neuritis  is  that  of  an  ordinary 
multiple  neuritis  p/us  the  necessitv  of  breaking  up  the  alcoholic 
habit. 

The  (juestiou  of  the  alcoholic  habit   is,  as  we  all   know,  a  very 


ALCOHOLISM  A.\D  MORPHIOMANH. 


671 


^ 


t 

■tb. 


vexetl  oue.  On  tlic  une  Ijaud,  it  lias  been  considered  as  a  vice,  and, 
on  the  other,  it  has  been  regardi^l  as  a  disease.  The  truth  lies,  as  it 
generally  does,  between  the  extrt*mei».  A  human  beirg  who  indulgi^s 
in  alt-olifil  to  excels,  knowing  that  it  is  certain  to  rnin  his  health,  his 
piXNipecta  iu  lite,  and  the  happiness  of  those  most  dt/ar  to  him,  is 
certainly  responsible,  and  alcohol  ism  in  his  case  is,  therefore,  a  vice  ; 
but  if  he  peraists  in  l)ectjmiiig  a  chronic  inebriate,  and  induces 
strnctumf  chanties  or  forms  incurable  habits  that  may  be  tniusmitted 
to  his  childreu,  the  strain  in  these  children  is  a  disease  as  aiueh  as  is 
%nj  other  here< I itary  trait,  althougli  even  in  them  it  differs  from  most 
diseases  iu  the  fact  tliat  it  is  within  tlic  control  of  the  will  to  a  large 
extent*  There  is  nut  one  of  us  who  could  not  drink,  use  opium  or 
eocaine,  commit  burglary,  forge,  steal,  or  do  other  vicious  acts,  if  it 
were  not  that  we  were  restrained  by  that  force  within  us  which  thcob 
exists  call  eonscien(?e,  which  metaphysicians  call  will-power,  and  which 
physiologists  call  inhibition  ;  and  altliough  this  coDscienee,  inhibi- 
tion, or  will-power,  whichever  we  may  chouse  to  term  it,  may  Ije 
weakened  by  herediiary  faults,  it  is  seldom  entirely  lost,  and  aiu  he 
exertetl  in  the  majority  of  castas  if  the  individual  will  make  the 
attempt.  Of  late  yeai*s  the  (juestiou  of  alcoholism  has  l>eeu  faahion- 
ablv  and  charitably  regarde<l  as  a  disease  iu  all  cases  ;  but  although 
I  do  full  honor  to  the  kindliness  of  the  sentiment  that  is  at  the 
bottom  of  this  mode  of  thinking,  I  do  yet  firmly  believe  that  its 
effect  has  l^ecn  to  rreate  much  maudlin  sentimentality  upon  the  sul>- 
ject.  Leaving,  however,  these  primary  considerations  whieh  are  neces- 
sarily interminglixl  with  the  more  purely  medical  ones,  I  would  say 
that  I  regard  the  cure  of  most  cases  of  chronic  alcoholism  as  likely 
to  be  ineffective  unless  the  jiaticut  is  put  under  such  c*are  as  to  make 
it  im(x>ssil>le  for  him  to  drink,  either  in  a  sauitarium  or  an  inebriate 
asylum.  In  the  last  few  years  a  great  ado  has  been  made  alK>ut  the 
alleged  cures  of  alcolioHsm  by  the  sa^ret  methods  of  certairi  €|uack8. 
The  statistics  of  the  residts  attained  by  these  methcMls  have  never 
been  published  in  sucli  a  way  as  to  be  verifial  or  as  wotdd  l>e  done 
if  the  possessors  of  the  secret  method  were  strong  enough  to  stand 
ueh  a  crurial  test.  Nor  have  the  ill  results  tliat  n)any  practi- 
tioners could  cite  t'ver  bien  published,  nur  are  they  ever  likely  to 
be  published,  bci'aust:*  the  seal  of  professional  contidcut^e  closes 
"e  lips  of  those  most  competent  to  speak,  whilst  the  patient 
imself  and  his  family  are  silent  for  obvious  reas«:ujs.  The  spivad 
f  the  metallic  tractors  of  l^^rkins  throughout  America  and  Euroi>e; 
the  grant  of  a  large  sum  of  money  by  the  English  Parliament  to 
Joanna  Stevens  for  lier  wonderful  remedy  for  the  cure  of  stone,  that 
turned  out  to  lie  a  simple  alkali  of  oyster-sliells  and  utterly  worth- 
less ;  the  wonderful  stories  told  of  the  (Irotto  of  Lourdcs  and  the 
arious  sacred  relics  that  from  time  to  time  attract  swarms  of 
tees;  the  startling  results  that  were  at  fii'st  claimed  but  a  few 
since  for  Koch's  tuberculin,  in  spite  even  of  that  houest  scientist, 
whose  wt^rds  w^tq  giveu  a  meaning  that  he  had  never  put  into  them  ; 
the  fortunes  made  by  quacks  iu  every  community,  serving  to  bribe 
legislatures,  as  well  as  scores  and  scores  of  journals  that  publish 
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diflhoiieBt  and  lying  advertisements  on  their  back  pages,  at  the  same 
time  that  they  prate  in  thdr  editorial  columns  about  the  benefits  of 
civilization— Hall  these  have  made  a  history  that  should  teach  man- 
kind to  place  no  faith  in  secret  remedies  that  dare  not  come  into 
the  li^ht  of  day.  It  has  been  alleged  that  one  of  these  secret 
remedies,  known  as  the  Keeley  cure,  consists  of  strychnine,  bella- 
donna or  atropine,  ipecac,  caffeine,  cocaine,  aud  coddue ;  but  I  have 
no  means  of  knowing  whether  these  statements  are  correct  It  is 
true  that  as  &r  back  as  1880  Dr.  Dobvonravoff  claimed  to  have  met 
with  considerable  success  in  curing  drunkenness  in  the  Rnanan  army 
by  the  injection  of  the  nitrate  of  strychnine,  of  which  he  used  gr. 
3J^,  once  or  twice  a  day.  He  alleged  that  in  tiiis  way  he  could  induoe 
a  distaste  for  alcohol  in  two  or  three  weeks.  In  certain  cases  this 
would  appear  to  be  a  fact;  but  the  remedy  has  never  met  with 
much  success  in  the  bands  of  competent  men.  The  biohloride 
of  gold  has  certainly  been  entirely  unsuccessful  with  most  physi- 
cians. If  a  case  of  alcoholic  haoit  is  to  be  treated,  the  alcohol 
should  be  gradually  reduced,  and  this  can  be  done  at  first  with 
considerable  ease,  and  it  is  generally  only  when  the  dose  is  be- 
coming very  small  that  the  patient  bc^ns  to  manifiMt  great 
nervousness,  jactitation,  sleeplessness,  and  sometimes  symptoms  of 
one  of  the  alcoholic  disorders  that  have  been  mentioned.  At  this 
period  bromide,  quinine,  strychnine,  and  hyoecine  should  be  given 
m  the  way  that  has  been  mentioned  in  describing  the  treatment 
of  delirium  tremens,  grading  the  dose  according  to  the  symp- 
toms. In  most  of  the  cases  of  alcoholism  the  patient  is  usually 
also  addicted  to  the  use  of  cocaine  and  morphine,  and  these  drugs 
must  also  be  diminished  gradually  in  the  same  manner.  I  have 
no  faith  whatever  in  the  sudden  reduction  of  alcohol,  cocaine,  or 
morphine,  much  as  it  has  been  vaunted  of  late  years,  and  my 
lack  of  faith  comes  from  the  fact  that  I  have  seen  a  number  of  cases 
in  which  the  sudden  reduction  has  seemed  to  meet  with  charming 
success  for  a  short  period,  to  be  followed  by  very  serious  symptoms, 
such  as  some  form  of  alcoholic  insanity,  or  even  a  convulsion. 


CHAPTER  XXII. 

RAILWAY  mJURIES  AND  OTHER  TRAUMATIC  DISEASES 
OF  MEDICO-LEGAL  INTEREST. 


Traumatic  diseases  are  of  suoli  vast  pecuniary  importance  in 
this  m<)dern  age  of  great  niilway  and  Bteamsliipcijrnijanies  and  other 
wealtliy  corporations  that  they  have  heen  studie<l  witli  inoi-e  aHsitJuity 
than  sdentific  exactitude*  Although  the  ohler  work^  upon  surgery 
d  iseu  ssed  the  q  u  est  i  on  o f  ee  rel )  ra  1  and  9  pi  11  a  ]  co  n  cuss  i o  n ,  t  h  ey  d  i  d  so 
much  more  from  a  traditional  stand |)oint  than  m  a  result  of  the  per- 
sonal observation  of  the  authors.  Eriehsen^s  first  lectures  in  1866,  on 
OeHain  Obscure  Injuries  of  the  NervauJi  System  commonli/  mH  mth  as 
HlB  JUmlta  of  Shoch  of  the  Body  recehrd  in  CollUions  on  RaUtLKiyB^ 
marked  a  new  era  10  tlie  treatment  of  this  subject.     This  was  followetl 

^l1V  his  treatise  on  Concussion  of  the  Spine^  in  1875.  Page's  book  on 
Injuries  of  fhf  Spine  mid  Spinal  6'0/W,  published  in  1883,  was  in 
tbe  same  vein  ;  and  these  three  publications,  together  with  the  rapidly 
growinf^  interest  of  the  subject,  have  given  rise  to  a  great  litcratui'e, 
of  which  the  most  salient  articles  have  Iieeu  those  of  Knapp,  Put- 
nam, Walton,  Oppenheim*  Chai*cot,  Clevenger,  and  Judge  Bartlett 
During  the  twenty-five  years  that  have  elapse<^l  since  Erichsen  first 
made  known  his  views,  the  study  of  the  phenomena  following  trau- 
matism has  gradually  passed  from  the  surgeon  to  the  neurologist, 
and  very  properly,  too,  as  the  nervous  phenomena  constitute  the 
most  important  part  of  tlie  subject.  During  this  lapse  of  a  rjuarter 
of  a  century  neuro* pathology  may  almc»8t  t>e  said  to  have  been  dis- 
coveretJ.  Too  muoh  im|K>rtauce,  therefore,  should  not  be  attached  to 
tlje  older  opinions  whicli  were  formulated  by  men  who,  howev^er  well 
informed  they  may  have  lK*en  in  their  day,  were  mere  tyros  to  the 
gpc^ialists  of  the  present  time.  Physicians  will  scarot^ly  need  this 
reminder  ;  but  it  sljould  Iw*  timely  to  lawyers,  whose  professional 
reverence  for  authority  and  prei*edent  is  apt  to  render  them  inap- 
preciativc  of  the  diiferenee  in  tliis  respect  between  sc*ience  and  law. 

Existing  medical  knowledge  will  not  permit  us  to  say  that  there  is 
any  one  disease  of  tlie  human  body  that  cannot  jwssibly  lie  caused  by 
injury,  except,  p<jssibly,  one  of  an  infectious  nature.  It  is  quite  jris- 
sible,  tobe  sure,  to  compile  from  the  medit^  journals  and  from  one's 
own  personal  records  a  list  of  the  diseases  which  have  been  so  far 
catLsal  by  injuries,  but  each  new  day  may  add  to  this  list.  When- 
ever an  injury  has  been  receive<b  nnd  a  dis4^ase  has  followed  it  after 
snch  a  length  of  time  as  to  render  it  probable  that  the  latter  has 
been  the  effect  and  the  former  the  cause,  a  new  observation  will  have 
^been  made.     Predig|>oHition — whether  hereditary,  or  from  previous 
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disease,  or  from  coexisting  diseases — may  render  the  human  being 
more  liable  to  the  excitation  of  disease  by  an  injury,  and  it  may  then 
become  a  question  as  to  the  respective  responsibility  of  the  injury 
and  the  predisposition  in  the  production  of  the  disease.  Observa- 
tion, however,  has  shown  that  injuries  are  peculiarly  liable  to  pro- 
duce certain  diseases  that  have  been  well  studied,  and  when  the 
symptoms  of  these  are  described  by  some  individual  whose  means  of 
information  have  not  been  such  as  to  have  made  him  acquainted 
with  medical  writings,  their  medico-legal  value  may  become  so  great 
as  peremptorily  to  exclude  simulation.  The  diseases  that  can  be 
caused  by  traumatism  are — 

Inj  uries  of  the  bones,  ligaments,  muscles,  and  peripheral  nerves ; 

Ordinary  myelitis,  with  secondary  degeneration  of  the  motor 
and  sensory  tracts ; 

Locomotor  ataxia ; 

Myelitis  of  the  anterior  comua  of  the  spinal  cord  ; 

Progressive  muscular  atrophy ; 

Tumors  of  the  spinal  cord; 

Insanity ; 

Encephalitis ; 

Tumors  of  the  brain ; 

Intracranial  hemorrhage ; 

Chorea ; 

Epilepsy ; 

Neuralgia ; 

Hysteria ; 

Neurasthenia. 
Injuries  of  the  bones  are  not  usually  difficult  to  detect.  Erichsen 
has  stated  that  the  brain  and  cord  are  not  usually  injured  when  the 
skull  or  the  vertebrae  are  fractured,  because  the  force  of  the  blow  is 
spent  upon  the  bones  and  does  not  reach  the  underlying  nervous 
tissues.  This  is  a  very  erroneous  statement,  both  as  a  matter  of 
physics  and  clinical  observation,  and  I  have  been  surprised  that 
so  mauy  writers  should  have  thought  it  worthy  of  refutation  by  the 
recital  of  individual  cases.  Every  hospital  interne  has  seen  fracture 
of  the  skull  associated  with  serious  injury  to  the  intracranial  contents, 
and  the  frequency  with  which  fracture  of  the  vertebne  is  conjoined 
with  injury  of  the  cord  is  well  known  to  every  surgeon  of  experienw, 
and  is  proven  by  the  cases  collected  by  Thorburn,  whilst  I  can 
myself  cite  many  from  my  case-book  in  refutation  of  Erichseu's 
dictum.  We  should  be  careful,  therefore,  not  to  overlook  a  nervous 
injury  when  we  have  discovered  a  bony  one.  Injuries  to  the  liga- 
ments are  usually  easy  of  diagnosis,  too,  although  time  and  observa- 
tion may  sometimes  be  needed  to  exclude  an  implication  of  the 
|)eri|)heral  nerves.  In  examining  injured  muscles  myositis  and  l)e- 
ginniui::  j)roirressive  muscular  atrophy  should  be  carefully  sought  for; 
but  it  should  be  remembered  that  in  the  latter  widespread  atropliy 
of  l)ilateral  muscular  groups  is  something  entirely  different  from  the 
wastinir  oT  a  sinixle  injurtn.!  muscle  or  sets  of  muscles.  When  the 
peripheral  nerves  are  injured,  neuralgia  or  neuritis  will  be  produced, 
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for  the  diagDostic  symptoms  of  which  reference  must  be  had  to  the 
chapters  on  these  subjects. 

Injury  of  the  spinal  cord  may  cause  that  form  of  myelitis  which 
is  known  as  ordinary,  transverse,  or  central  myelitis  {vide  section  on 
"Myelitis")  to  distinguish  it  from  the  other  forms  to  which  special 
names  have  been  given  ;  and  secondary  degenerations  of  the  motor 
and  sensory  tracts  may  follow.  We  know  very  little  at  the 
present  time,  as  has  been  stated  elsewhere,  of  the  symptoms  of 
the  secondary  degenerations  of  the  sensory  columns  of  the  spinal 
cord ;  but  the  symptoms  of  a  secondary  motor  degeneration  are  con- 
tracture and  exaggerated  reflexes  of  the  different  tendons,  such  as  the 
patellar  reflex,  the  foot-clonus,  hasty  micturition,  the  commingled 
contracture  and  exaggerated  tendon-reflexes  producing  the  spastic 
gait     (  Vide  p^es  166  and  169.)  * 

It  is  a  certain  that  locomotor  ataxia  can  be  caused  by  injury, 
especially  by  one  of  a  general  nature.  One  of  the  most  marked 
cases  of  this  disease  that  I  have  ever  seen  quickly  followed  the  cele- 
brated Ashtabula  railroad  accident,  when  a  train  was  precipitated 
from  a  bridge  at  a  height  of  three  hundred  feet. 

Myelitis  of  the  anterior  horns  of  the  spinal  cord,  the  poliomyelitis 
of  the  Grermans,  or  the  so-called  essential  infantile  paralysis  of  the 
old  writers,  can  be  caused  by  injury. 

Progressive  muscular  atrophy  is  frequently  caused  by  injury. 

Tumors  of  the  spinal  cord  are  also  caused  by  injury,  although 
rarely ;  and  Leyden  narrates  a  case  of  large  tumor  of  the  cord,  of 
traumatic  origin,  the  sufferer  from  which  had  been  thought  to  be  a 
malingerer. 

There  is  abundant  evidence  to  prove  that  injury  may  cause  insan- 
ity. The  symptoms  of  mental  disease  thus  produced  are  not  usually 
well  marked,  although  there  is  a  strong  tendency  toward  dementia, 
^fania,  melancholia,  primary  dementia,  transitory  mania,  delirium 
grave,  and  katatonia  cannot  be  classed  among  the  traumatic  insaDities, 
so  far  as  we  yet  know,  but  post  epileptic  insanity  can.  The  different 
forms  of  encephalitis  that  are  classed  under  the  generic  head  of  gen- 
eral paresis  (see  under  "  Paralytic  Dementia  ")  may  also  be  of  trao- 
matic  origin. 

Tumors  of  the  brain,  intracranial  hemorrhage,  and  chorea  can  be 
caused  by  injury. 

As  we  have  seen  {ride  "Epilepsy"),  epilepsy  is  a  symptom  of 
various  diseases  of  the  central  and  peripheral  nervous  structures, 
and  may  also  be  idiopathic — t.  e.,  caused  by  cf;rebral  disease  of  a 
functional  nature;  and  all  these  varieties,  exr^ept  the  idio()athic,  may 
be  caused  by  injury.  Careful  regard  should  be  had  in  this  r?onnec- 
tion,  however,  to  the  factors  of  diagnosis  thas  have  Ijeen  dfrtaihsrl  on 
page  406. 

The  relation  of  hysteria  and  neurasthenia  to  injury  ii  the  vcxal 
question  of  medico- legal  medicine,  and  has  giv^'n  r\^.  to  nirM  (tf  iU** 
modem  literature  upon  the  subject.  InasmiK h  a.«t  voaI  mUrfnin  of 
money,  life,  and  happiness  are  at  stake  in  this  '|iif?ry,  it  is  U'St  that 
we  should  enter  into  its  merits  at  some  lenjrth.     Hy-^tfria  i.«i  a  di«i- 
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ease  (page  437)  that  is  characterized  by  certain  emotional  conditions, 
peculiar  convulsions  and  paralyses,  and  by  hemiansesthesia.  It 
occurs  in  males  as  well  as  in  females,  although  more  frequently  in 
the  latter,  and  also  in  children.  The  emotional  condition  does  not 
necessarily  precede  or  accompany  the  graver  convulsive,  paralytic,  or 
hemianeesthetic  phenomena.      The  convulsions  are   readily  distin- 

iruishable  from  those  of  epilepsy,  and  even  when  conjoined  with  the 
atter  disease,  as  in  hysteroepilepsy,  they  have  marked  features  of 
their  own,  and  are  of  much  more  favorable  prognosis.  Charcot 
teaches  that  the  sole  diagnostic  symptom  of  hysteria  may  be  hemi- 
anaesthesia,  cousisting  of  one-sided  impairment  of  the  senses  of 
touch,  temperature,  pain,  and  heat,  with  impairment  of  the  color- 
sense  and  concentric  limitation  of  the  field  of  vision  ;  and  around 
this  dictum  of  Charcot's  has  beeu  waged  a  furious  war.  The  great 
French  teacher  has  shown  to  his  classes  cases  of  paralysis  involving 
jthe  arm  or  leg,  with  a  peculiar  limitation  of  the  ansesthetic  area,  and 
has  claimed  that  they  were  hysterical  in  their  nature  because  the 
patieuts  also  had  hemianaesthesia.  Oppenheim  and  Thomsen  have 
found,  however,  that  hemianaesthesia  may  exist  in  epilepsy,  alcohol- 
ism, nervousness,  neurasthenia,  chorea,  conditions  of  fright,  multiple 
sclerosis,  Westphal's  neurosis,  organic  brain  disease,  and  after  cer- 
tain insanities,  and  that  it  is  not  characteristic  of  hysteria,  even 
in  which  disease  it  is  very  variable,  bearing  no  certain  relation- 
ship to  the  bilateral  concentric  limitation  of  the  field  of  vision, 
the  most  constant  symptom  of  hysteria.  Charcot's  claim  that  the 
functional  nervous  symptoms  of  all  cases  from  railway  injury  are 
due  to  hysteria  has  not  therefore  been  proven.  This  much  may  be 
regarded  as  settled.  Charcot  has  furthermore  been  able  to  produce 
a  paralysis  by  hypnotism  in  these  so-called  hysterical  patients,  and 
also  to  relieve  in  them  an  existing  paralysis,  although  the  relief  has 
been  only  of  short  duration,  and  he  would  have  us  call  this  paralysis 
a  paralysis  of  idea,  at  the  same  time  that  he  lays  great  stress  upon 
the  distinction  between  it  and  an  imaginary  or  simulated  paralysis; 
in  other  words,  as  hysteria  is  a  genuine  disease  of  the  nervous  sys- 
tem, an  hysterical  paralysis  should  not  be  mistaken  for  one  of  sham- 
ming, although  it  may  closely  resemble  the  latter ;  but  as  he  does 
not  claim  that  the  same  phenomena  cannot  be  produced  in  non-hys- 
terical individuals,  rather  relying  upon  the  hemianaesthesia  as  the 
basic  criterion,  it  is  evident  that  this  point  is  also  not  proven.  His 
cases  were  taken  from  that  great  hotbed  of  nervous  disease,  the  im- 
mense hospital  of  La  Salpetri5re,  and  two  of  the  most  remarkable  in- 
dividuals had  been  respectively  thirty  and  forty  years  in  the  institu- 
tion. Putuam  and  \V  alton  have  reported  cases  of  hemianaesthesia 
foUowiug  railroad  injuries,  and  Oppenheim 's  latest  monograph  con- 
tains a  history  of  traumatic  nervous  symptoms  in  33  cases  observed  in 
the  nervous  clinic  of  the  Charity  Hospital  of  Berlin  in  a  period  of  five 
years.  That  injuries,  esi)ecially  those  received  in  railway  accidents, 
can  produce  a  cei'Uiin  set  of  symptoms  worthy  of  being  considered  as 
a  distinct  symptom-group  was  first  recognized  by  Erichsen,  and  this 
fact  lias  since  Ijeen  confirmed  by  many  observers.  To  this  symptom- 
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eroiip  Eriohseji  gave  the  name  of  apinal  concussion;  theu  it  was 
aesigtiated  railway  brain,  and  finally  Oppeuheim  suggested  fur  it 
the  cognomen  of  traumatic  neurosis,  vvliilst  Charcot,  as  we  have  &een, 
would  call  it  hysteria,  Tlie  sympt-oms  consist  of  distnrbanc^  in 
varying  degree  of  the  various  fiinrtions  of  the  body,  mainly  of  the 
tiervoud  system,  and  the  latter  are  largely  sensory  and  hot  slightly 
motor.  The  sensory  symptoms  are  dlsturbant^e  of  the  different 
aeoai^,  such  as  toucli,  the  muscular  sense,  heat,  pain,  sight,  hearings 
•eklom  taste  or  smell  ;  whilst  tlie  mutor  disturbances  are  expi'essed 
by  exagj^erated  tendon  and  nensory  reflexes,  and  pamlyeis  varying 
from  ^ilight  to  severe;  and  there  are  almost  invariably  8nmTa<lde<l 
such  genend  nervous  disturbances  as  vertigo,  insomnia,  a  depressed 

■juental  condition,  irritability  of  tein[>er,  impotence,  and  loss  of  api>e- 
tite,  Hemiamesthesra  is  occasionally  assw^iattd  with  these  symp- 
toms,  as  we  have  alrt^ady  seen.  To  go  more  into  <letail,  the  course  of 
the  symptoms  is  generally  as  follows  :  A  man  is  injured  in  a  railway 
accident,  rendere*!  unconscious  jierhaps,  or  perhn[*a  only  made  dazed 
and  tremulous.  He  goes  home  and  returns  to  his  work.  In  the  course 
of  a  few  days  or  a  week  lie  finds  that  he  is  not  regaining  his  normal 

I  condition  of  health,  that  he  is  nerv<jus,  cannot  sleep,  is  not  capable  of 
doing  his  usual  mental  or  physicul  work,  is  irritable  and  generally 
unstrung.     As  time  gm'S  on,  \m  condition  grows  worse  and  he  be- 
comes depressed  and  emotional,  easily  exfitwl  to  laughter  or  to  tears, 
mo4)dy,  briKiding,  and  showing  k*Hs  and  lens  capacity  to  apply  himself 
^  to  his  usual  pursuits  and  moi*e  atid  more  inclined  to  isolation.  If  he 
H  is  examined  several  weeks  or  montlis  after  the  amdcnt,  it  will  usually 
^^te  found  that   his  tendon- i^eflexes  are  exaggeratixl,  ixrhaps  also  his 
^PKoiory  reflexes  ;  that  there  is  some  impairment  of  the  various  senses, 
or  even   hernia niesthesia ;    that  his  muscles  are  abnormally  weak  ; 
that  he  c*)mplains  of  vague  i»ains,  especially  about  the  l»aek»  hips, 
and  groins ;  that  his  countenance  is  pale,  anxious,  and  careworn ; 
that  he  presents  the  picture,  in  a  word,  of  a  worried  and  anxious  in- 
dividual ;  that  he  has  also  (xxrasional  vertigo,  and  a  sense  of  distention 
and  fulness  alwjut  the  head,  es|x>cially  at  the  vertex.    This  is,  I  think, 
a  fair  gt*neral  picture  of  the  symjitoms  in  this  class  of  cases — ^in  other 
words,  of  the  type ;  but  there  are  many  variations  from  this  tvpe, 

■  BO  that  in  one  case  one  set  of  symptoms  may  predominate,  and  in 
another  case  a  somewhat  different  set  may  l)e  presented.    It  has  l>een 
claimed  that  neuro-retinitis  has  l>een  o<xasionally  observed,  but  I 
have  never  seen  this  myself*,  although  it  has  K»een  my  habit  to  c^x- 
amine  carefully  every  case  with  the  oplithalmoscojM*,     The  attitude, 
^  the  movements  in  sitting  down  and  rising,  the  peculiar  eflbrts  to 
H  effect  a  voluntary  movement,  and  the  gait,  are  all  characteristic,  as 
^  Opj>enheim  first  had  the  acumen  to  observe,  although  I  have  myself 
noted  the  same  thing  in  mauy  erases  without  having  it  occmr  to  me 
that  there  was  anything  distinctive  about  them.     The  Inxly  is  held 
anxiously  fixed^  the  spine  bent  stiffly  forward,  in  sitting  down  or 
rising  the  patient  seeks  support  with  the  hands,  and  be  changes  his 
attitude  carefully  and  slowly.     Opt>euheim  attributes  this  mainly  to 
the  rigidity  of  the  dorsal  muscles,  and  only  in  less  degree  to  in- 
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stinctive  avoidance  of  movements  of  the  vertebral  column,  and  I 
think  his  explanation  is  thoroughly  accurate.  In  making  a  volun- 
tary movement  the  patient  seemingly  makes  a  great  effort,  and  yet 
the  resulting  muscular  movement  is  relatively  feeble,  so  that  the  im- 
pression upon  the  observer  is  that  of  simulation  on  the  part  of  the 
patient.  I  must  confess  that  such  was  my  belief  in  my  days  of  less 
experience,  although  further  observation  has  firmly  convinced  me 
that  such  a  conviction  does  grave  injustice.  Oppenheim  attributes 
this  muscular  weakness  to  the  fact  that  the  motor  impulses  coming 
from  the  brain  are  not  so  precisely  directed  as  in  health,  so  that  they 
do  not  pass  in  full  volume  to  the  muscles  for  which  they  are  intendea, 
but  are  erratically  diverted  to  other  muscular  groups  subserving 
other  but  allied  movements.  Thus,  if  the  patient  is  told  to  press 
the  observer's  hand  with  his  full  strength,  the  shoulder-musdes, 
the  flexors  of  the  elbow,  and  the  extensors  of  the  hand  are  simul- 
taneously thrown  into  powerful  action.  When  muscular  paralysis 
occurs,  it  is  noteworthy  that  it  is  seldom  or  never  confined  to  mus- 
cular groups  supplied  by  one  uerve-tnink.  The  motor  paralysifl  is 
generally  a  flaccid  one,  although  it  may  be  conjoined  with  contrac- 
ture, which  may  be  due  to  the  pain  that  is  experienced  in  certain 
muscular  movements,  or  which  may  be  truly  hysterical.  The  gait 
is  peculiar.  The  patient  walks  with  1^  wide  apart,  with  short  steps, 
and  slowly ;  the  movements  at  the  joints  are  limited,  the  foot  being 
drawn  along  with  the  whole  plantar  surface,  or  the  heel  shufiling 
on  the  floor,  whilst  the  body  is  held  in  the  position  just  described. 
Usually  one  hand  is  placed  on  the  back  or  on  the  side.  Although 
this  gait  is  like  that  which  is  usually  kuown  as  spastic,  it  yet  ditfere 
from  it  in  that  the  toes  do  not  cling  to  the  floor,  and  in  that  there  is 
not  the  springiness  as  of  a  stiff  bedspring  (page  276).  Various 
modifications  of  this  gait  may  be  observed,  but  they  can  always  be 
traced,  in  my  ex[)erience,  to  the  same  causes  at  play  in  different 
muscles,  viz.,  pain,  giving  rise  reflexly  to  pseudo-contract u re.  If  all 
these  symj)toms  are  analyzed,  no  other  conclusion  can  be  reached 
than  that  they  are  the  effect  of  exaggerated  reflex  action. 

We  do  not  know  what  is  the  molecular  condition  of  the  great 
nervous  centres  causing  this  exaggerated  reflex  action.  Westphal  has 
advanced  the  theory  that  the  cause  is  to  be  found  in  small  foci  of 
myelitis  or  encephalitis,  analogous  in  their  action  to  multiple  sclerosis. 
Brarawell  suggests  that  there  may  be  multiple  capillary  hemorrhages 
in  the  brain  and  cord,  giving  rise  to  inflammatory  processes,  and 
eventually  to  sclerosis ;  and  Vibert  found  in  those  killed  at  the  great 
railway  accident  at  Charenton  in  1881  very  abundant  punctate  hemor- 
rhages in  the  upper  part  of  the  body.  Willigk  has  detected  dilatation 
of  the  finest  vessels,  with  infiltration  into  the  perivascular  spaa^s  and 
degeneration  of  the  vascular  coats.  Mendel  fastened  dogs  on  a  table 
revolving  125  to  130  times  a  minute,  the  revolutions  continuing  for 
half  an  lionr,  the  heads  of  the  animals  being  toward  the  peripliery, 
and  thus  produced  punctate  hemorrhages  in  the  brain  and  cord.  One 
hundred  and  ten  revolutions  for  six  minutes  a  day,  continued  for 
several  weeks,  caused  adhesions  between   the  skull  and   the  brain 
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Its  memfjranea,  an  lucreaso*  in  tlie  oudei  in  the  ch?11a  of  the  cou- 

iei'tiv«»  tissue,  ha  well  ns  in  tht?  minilMrr  of  vcs^ls,  and  chftiiv!^.s  in 

le  nerve-cells.      Furstner,   re{>uiitin^^  MeiKlePs  expt^ri meats,  with 

to  eighty  revolutions  for  cue  or  two  miiuites.  found  double  pri- 

degenemtion  of  the  lateral  columns  tuul  of  part  of  the  jwjsterior 

iu»,  alteration  oftheoptie  nerves,  and  tx^ivhral  Hmn^  similar 

that  det5i*ril>e<i  by  MendeL     Dumfenil,  Fetel,  and  Edes  have  re- 

rted  degenenitiou  of  the  lateral  oolnnius  in  the  human  liein^.    But 

ould  l^>e  nh^erx^ed  that  Westplial  ami  Braunvell  only  theorize,  tliat 

ibert  B[xviks  aloue  of  individuals  who  were  killed  by  an   accident 

vere  enough  to  eausi'  quiek  death,  that  Willigk  simply  mentions 

ooe  individual,  that  Dunidsuil,  Petel,  and  Edes  report  uo  mure  than  a 

^w  cases,  and  that  Mendel  and  Furstner  obtained!  their  results  by  a 

lethotl  which,  however  ingenious,  is  not  at  all  analogous  to  ordinary 

injuries  or  those  procluLHid  by  railway  accidents,     I  may,  therefore, 

^^^peat  my  assertion  that  we  do  uot  know  the  moleeular  cause  in  the 

^Bentral  nervous  system    that   produces  these   exaggerated    reflexes, 

^■Clevetiger  enter^j  into  an  ingenious  argument  to  demonstrate  that  they 

^^re  due  to  injury  of  the  syrnpatlietie  nervous  system  ;  but,  even  if  we 

admit  that  this  is  correct,  it  only  transfei's  the  mystery  from  one  ner- 

voUH  sy&tem  to  another,  whilst  I  do  not  think  that  the  marked  sensory 

and  motor  symptoms  can  In?  at  all  explained  by  any  jiervertal  action 

if  the  sympathetic.     It  has  been  suggested  that  spinal  concussion  is 

e  cause^  but  this  suggestion  cau  only  be  due  to  confusion  of  thought, 

a  concussion  is  simply  another  natne  for  an  injury ^j  and  it  is 

molecular  effect  of  the  concussion  or  injury  that  ean  alone  give 

ise  to  the  clinical  phenomena.  Ai-guraents  about  the  tjuestiou  whether 

inal  concussion  can  exist  are  as  idle  as  the  endless  discussions  of 

sc'hoolmen.     In  the  pn^ent  state  of  our  knowlwlge  we  cannot  do 

Iter  than  to  say  that  these  symptoms  are  functional — 1\  t\,  due  to 

molectdar  alterations  in  the  hmin  and  cord  that  have  not  been  detected 

by  our  preseut  methcKls  of  preparation  and  staining  of  nervous  tis- 

««e^  even  if  it  is  |K»ssible  that  such  methods  can  detect  them, 

Behjnging  to  the  functional  nervous  al!e<*tions,  thei*efore,  as  thia 
paiticniar  group  of  symptoms  undoubte<lly  does,  I  think  that  we 
ahmild  classify  it  witli  those  other  groups  of  symptoms  which  are 
known  by  the  name  of  neurasthenia  ;  aud,  iustead  of  adding  to  the 
confusion  already  existing  in  our  medical  nouienelature  by  coining 
8uch  new  names  as  spinal  concussion,  railway  brain  or  spine,  or 
traumatic  neurosis,  I  think  tijat  we  shall  greatly  simplify  mattera 
by  simply  designating  it  as  traumatic  neumMhenia,  We  have 
already  seen  that  there  is  no  warrant  for  regaiiling  this  traumatic 
neurasthenia  as  hysti'rical.  It  undoubtedly  possesses  a  certain  like- 
ness to  other  forms  of  neurasthenia  so  far  as  regards  the  pines- 
thesta  and  the  general  nervous  and  mental  symptoms  ;  but  it  differs 
from  them  in  the  painful  senstitions,  the  muscular  rigidity,  the 
peculiar  attitude,  the  gait,  the  disturlH?d  inuseuhir  innervation, 
and,  finally^  in  the  prognosis.  There  has  l^een  much  difference  of 
opinion  in  regard  to  tnis  very  question  of  prognosis,  but  I  think 
tliat   this  has  arisen   mainly   from   the  fact   that   suflieieut   regard 
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has  not  been  paid  to  the  peculiar  circumstances  in  which  patients  of 
this  cla^  are  usually  placed.  Few  observers  will  deny,  I  think, 
that  the  symptoms  of  traumatic  neurasthenia,  especially  those  due 
to  railway  accidents,  almost  invariably  continue  for  a  long  time, 
disabling  the  patients  for  many  years,  and  in  some  cases  even 
terminating  fatally ;  but  some  of  these  very  observers  contend  that 
the  maintenance  of  the  symptoms  is  due  to  the  psychical  condition 
of  the  patient,  whilst  others  insist  that  it  is  inherent  to  the  disease. 
Certain  it  is  that  the  psychical  condition  of  these  patients  is  a  very 
unfortunate  one.  However  uneducated  they  may  be,  newspapers 
and  the  talk  of  every-day  life  has  filled  their  mind  with  dread 
of  the  mysterious  and  baleful  consequences  that  may  happen  to 
those  who  receive  injuries,  particularly  in  railway  accidents.  They 
have  also  heard  for  yeai*s  of  the  damages,  often  enormous,  which 
corporations  have  been  obliged  to  pay.  When  the  accident  occurs, 
the  nervous  system  undoubtedly  receives  a  shock,  perhaps  intensified 
by  the  sight  of  the  killed  and  wounded,  with  all  the  attendant  hor- 
rors, and  this  shock  should  receive  immediate  and  judicious  treat- 
ment by  rest,  isolation,  and  medicaments ;  but  instead  of  this,  a 
lawyer  or  his  agent — the  so-called  *' runner"  of  this  country— 
quickly  appears  upon  the  scene,  and  spurs  the  patient  on  to  a  suit 
for  damages  by  exaggerating  the  injury  and  its  consequences,  so 
as  to  make  the  too-willing  sufferer  believe  that  the  company  can 
be  readily  forced  to  pay  damages.  Then  come  the  long  years  of 
weary  suffering,  anxiety,  waiting,  and  disappointment,  unrelieved 
by  proper  treatment,  for  although  the  jmtient  and  the  lawyer  may 
not  consciously  discourage  treatment,  yet  too  many  hopes  and  inter- 
ests would  be  blasted  by  a  cure  to  permit  of  treatment  ever  being 
properly  carried  ou,  even  if  any  self-respecting  physician  could  be 
found  to  undertake  it.  Months,  perhaps  a  year  or  more,  are  passed 
in  waiting  for  the  suit  to  be  tried.  I  have  known  of  three  years 
having  elapsed  before  this  was  done,  because  of  delay  in  obtaining 
the  evidence,  then  in  fixing  the  responsibility  upon  the  right  cot- 
poration,  then  by  alleged  corruption  of  the  attorneys,  and,  finally,  bv 
the  long  waiting  before  the  case  could  be  reached  upon  the  calendar 
of  the  court.  When  the  suit  has  been  brought  and  pushed  to  a 
successful  termination,  an  appeal  to  a  higher  court  will  usually  be 
taken,  perhaps  to  a  second  higher  court,  and  thus  months  or  years 
more  pass  by.  In  some  cases  it  may  even  happen  that  a  successful 
issue  in  the  court  of  the  highest  resort  is  contested  upon  a  charge  of 
conspiracy  or  sonic  matter  of  legal  technicality  that  is  concocted  in 
order  to  gain  time.  Finally,  the  ciise  being  at  last  successfully  ended, 
it  may  turn  out,  much  more  frequently  than  is  dreamed  of  by  those 
who  have  not  had  a  long  experience,  that  the  costs  of  the  action  and 
the  lawyer's  fee  will  leave  but  a  pitiable  sum  of  money  at  the  dis- 
posal of  the  patient.  This  is  not  an  exaggerated  picture  by  any 
means.  It  is  a  composite  portrait  of  dozens  of  cases  whose  details 
can  be  taken  from  my  case-books.  All  this  disturbance  that  follows 
the  accident  is  oftentimes,  I  am  firmly  convinced,  a  more  potent 
cause  of  the  neurasthenia  than  the  accident  itself,  and  I  feel  sure 
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^rthat  it  is  tliis  set'ondary^  psychical  disturbaoi'e  that  makes  this  form 

Hof  neunistheuia  more  intrat'table  than  other  forms  of  neurasthenia, 

H  although  I  cannot  quite  agree  with  the  statement  whieh  I  have  often 

H  lit*anl  made  on  the  witness-stand  by  very  competent  collenguej*,  that 

H  truuniatie  iienmsthenia  does  not  (lifter  from  other  forms  of  nenras- 

H  ihenia  except  in  the  psychical  element.    Notwithstanding  that  Charcot 

"  do(»  not  exactly  say  this,  it  is  yet  evident  tliat  he  takes  very  much 

tlie  same  view  in  regard  to  the  hysterical  origin  of  these  cases.     Not 

only,  however,  are  their  symptoms  to  a  certain  extent  pathognomonic, 

but  there  never  yet  has  been  nny  clinical  proof  adduced  to  demon- 

Istrate  that  the  di&crent^e  between  them  and  other  neurasthenic  types 
is  due  alone  to  the  mental  element.     Nevertheless,  I  tirmly  lK4ieve 
that  it  is  the  psychical  element,  together  with  tlie  resulting  lack  of 
proper  tresitment,  that  makes  the  usual  untavorablo  prognosis  of  this 
class  of  cases*     In  several  instances  I  have  j^KMsuaded  patients  to 
place  themselves  promi>tIy  under  treatment,  and  at  the  same  time 
I      either  to  abandon  or  ctjnipromise  the  legal  proceedings,  and  in  every 
H  instance  a  cure  has  lx*en  eirected.      In   other  wortls,  in   order  to 
™  make  my  meaning  perfectly  plain  in  a  matter  of  this  importance, 
let  me  repeat  by  stating   that  while  I  do  believe  that  traumatic 
neuntsthenia  is  a  spci'ies  of  dist^sc  that  has  distinctive  features  of 
its  own,  I  do  not  believe  that  it  is  of  unfavorable  pi'oguosis,  pro- 

kvided  that  the  psychical  I  eleineut  can  be  excluded  and  that  prompt 
and  pro|»er  treatment  can  1m?  undertaken.  It  must  lie  clearly  borne 
in  mind,  however,  that  this  statement  applies  only  to  this  group 
of  functional  symptoms,  and  tliat  it  does  not  apply  to  the  organic 
diseases  caused  by  injury ;  but  moml  responsibility  cannot  be 
hereby  avoide*!  by  the  prsons  or  corporations  by  whom  tlie  injury 
has  been  caused,  for  whether  the  neurasthenia  is  rendeivd  uiore 
intra*:'tiible   or   nut    by    tlie    accompanying    psychical    element,    the 

■  injury  itself  has  been  the  cause  of  all  the  symptoms.  Whether  the 
legal  responsibility  of  these  individuals  or  corjwrations  is  lessened 
on  this  act^unt  is  a  tpicstion  of  law  for  the  courts  to  determiue,  and 
we  physicians  have  nothing  whatever  to  do  with  that  aspect  of  the 
question. 

The  element  of  simulation  in  all  thase  diseases  produced  by  injury 

H  should  always  be  carefully  considered  whenever  there  is  a  question 

H  of  a  suit  for  damages.     Physicians  nmke  a  gi-eat  mistake,  however, 

H  in  entering  upon  the  examination  in  a  mental  state  of  bias  against 

the  alleged  sufferer,  and  justice  will  be  much   njore  equally  done  if 

all  the  symptoms  are  aii'efnlly  and  impartially  gathered  before  any 

conclusion    is    reached ;    l)nt  a  slmrp   distinction  shotild    always  be 

I  made  between  the  symptoms  that  are  objtdive  and  those  that  are 
Bubjedive — i,  ^.,  between  those  for  which  we  must  entirely  or  mainly 
rely  ujjon  tljc  paiient^s  statement,  attitude,  or  facial  expression,  and 
those  which  we  can  entirely  or  absolutely  determine  for  ourselves. 
Nevertheless,  the  value  is  very  great  of  a  group  of  symptoms 
that  are  usual  to  a  disease,  even  if  many  of  these  are  so  purely 
subjective  as  to  make  us  dependent  in  a  large  degree  upon  the 
patient's  statements.     For  instance,  the  stabbing  and  lancinating 
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pains  of  locomotor  ataxia  cannot  be  seen  or  tested  by  the  ex- 
amining physician,  and  yet  an  accurate  description  of  them  by  a 
patient  should  carry  conviction,  unless  there  is  reason  to  believe,  as 
will  very  rarely  happen,  that  the  patient  has  special  sources  of  in- 
formation ;  and  this  is  also  true,  in  varying  d^ree,  of  the  cincture 
feeling  and  bladder  and  rectal  symptoms  of  myelitis,  the  slighter 
losses  of  consciousness  of  epilepsy,  and  the  parsesthesia,  vertigo, 
nervousness,  insomnia,  and  peculiar  emotional  condition  of  traumatic 
neurasthenia.  Nor  should  a  purely  subjective  symptom  lose  one 
iota  of  the  value  that  it  ought  to  have  when  it  is  conjoined  with 
demonstrable  objective  symptoms  in  such  a  way  as  to  picture  properly 
a  well-known  disease.  Thus,  when  we  can  see  with  our  own  eyes 
that  a  patient  has  the  glossy  skin,  the  tapering  and  slightly  swollen 
fingers,  the  muscular  wasting,  and  the  altered  electrical  reactions  of 
an  ulnar  neuritis,  we  should  not  reject  the  statement  of  pain,  numb- 
ness, and  tingling  which  may  be  described.  The  courts  have  a  very 
vicious  habit  of  ruling  out  the  statement  of  a  physician  that  the 
symptoms,  when  taken  together,  indicate  a  certain  disease,  and  of 
forcing  the  medical  witness  to  confine  himself  to  an  enumeration  of 
the  individual  symptoms,  leaving  the  jury  to  be  the  diagnosticians. 
Subjective  symptoms  are — 

The  senses  of  touch,  pain,  temperature,  and  the  muscular  sense ; 

Parsesthesia ; 

Hearing ; 

Sight; 

Smell ; 

Taste ; 

Urination  and  defecation  ; 

Sexual  sense ; 

Vertigo ; 

Losses  of  consciousness,  with  or  without  convulsions ; 

Inborn uia ; 

Nervousness ; 

The  mental  condition. 
Whilst  objective  symptoms  are — 

Paralysis ; 

Exaggerated  tendon  and  sensory  reflexes ; 

Contracture; 

Ataxia ; 

Muscular  atrophy  and  hypertrophy  ; 

The  attitude  and  gait ; 

The  ocular  and  retinal  condition  ; 

<  Edeina  aud  swelling; 

Fracture.s  aud  dislocatious; 

The  i'aeial  expre^^sion. 
Wliil.st  many  oftlie.se  symptoms  have  been  considered  in  Chapter 
II.  (pa<j^e.s  104-174),  also  in  connection  with  the  diseases  in  which 
they  have  been  found,  and  whilst  others  are  so  very  familiar  to  the 
physician  as  to  uoed  no  more  than  a  bare  mention,  it  is  necessary  to 
go  into  special  detail  about  the  medico-legal  bearings  of  most  of  them. 
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In  testing  the  sense  of  touch  the  ordinary  method  of  employing 
rough  and  smooth  objects  and  an  sesthesiometer  will  not  exclude 
simulation.  The  test  by  means  of  a  pin  or  other  penetrating  object 
is  not  a  test  of  the  sense  of  touch,  as  it  has  been  assumed  to  be  in  so 
many  trials^  but  really  of  the  sense  of  pain ;  and  this  is  also  true 
of  the  test  by  means  of  the  powerful  faradic  current.  The  best 
medico-legal  test  of  the  sense  of  touch  known  to  me  is  to  touch 
lightly  the  patient  upon  the  allied  anaesthetic  area  when  his  atten- 
tion is  diverted  or  when  his  back  is  turned,  due  attention  being 
Said  to  differences  in  tactile  sensibility  normally  existing  in  the 
ifferent  areas  of  the  skin,  and  to  any  possible  marked  degree  of 
mental  dulness.  This  simple  test  is  extremely  effective,  and  I  have 
never  known  it  to  fail,  even  with  the  best  informed  malingerers, 
and  it  is  especially  useful  in  alleged  hypersesthesia.  The  best  test 
for  the  sense  of  pain  is  a  powerful  faradic  current.  A  very 
gentle  current  should  first  be  applied,  and  should  be  gradually  and 
carefully  increased  to  a  moderate  degree,  so  as  not  to  alarm  the 
patient,  and  then,  the  physician^s  hand  having  been  all  the  time  kept 
on  the  current-r^ulator,  a  powerful  current  should  be  suddenly 
turned  on.  Some  means  of  measuring  the  strength  of  this  current 
should  be  employed,  so  as  to  be  able  to  reproduce  it  and  allow  the 
jury,  if  necessary,  to  test  it  for  themselves.  The  strength  of  the 
current  that  is  to  be  used  should  always  be  determined  before  the 
examination,  so  that  care  may  l)e  exercised  to  employ  no  more  than 
will  be  necessary  to  cause  a  distinct  and  not  extremely  painful  sensa- 
tion. The  test  by  means  of  a  needle  is  extremely  unreliable,  even 
though  that  needle  be  concealed  in  the  so-called  aigvuecacMy  or  hidden 
needle,  for  we  must  remember  that  hypodermic  needles  can  often  be 
thrust  for  inches  into  the  tissues  without  exciting  pain,  so  that  it  is  a 
very  easy  matter  for  any  determined  person  to  accustom  himself  to 
bury  a  pin  in  his  flesh,  as  is  often  done  in  jest  by  boys.  The  exact 
position  of  the  alleged  pain  and  the  attitude  and  gait  are  frequently 
of  great  importance.  If  the  patient  marks  out  the  pain  in  the  dis- 
tribution of  a  nerve,  this  is  strong  confirmation  of  the  truth  of  his 
statement,  although  the  converse  of  this  proposition  does  not  follow, 
for  pain  is  often  vaguely  distributed  in  indubitable  disease ;  so  that 
the  positive  value  of  such  a  statement  is  great,  whilst  it  has  no 
negative  worth.  The  presence  of  the  characteristic  attitude  and 
gait  of  sciatica  and  of  traumatic  neurasthenia  would  be  of  great 
value.  A  very  efficient  method  of  testing  the  temperature-sense 
is  as  follows :  The  patient  should  be  blindfolded ;  a  tumbler  or  test- 
tube  should  be  filled  with  cold  water,  a  second  with  moderately  warm 
water,  and  a  third  with  water  so  warm  as  to  be  slightly  painful  but 
not  to  scald.  The  glasses  containing  the  cold  and  the  lukewarm 
water  should  then  be  applied  in  succession  to  the  portion  of  the 
skin  to  be  tested,  and  the  patient  be  asked  to  state  which  is  the 
cold  and  which  is  the  lukewarm.  This  should  he  repeated  several 
times,  when,  if  the  patient  has  failed  to  distinguish  the  temperature 
of  the  water  in  the  two  glasses,  some  of  the  ver>'  hot  water  should 
be  suddenly  spilled  over  the  allied  thermo-anaesthetic  area,  care 
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bdng  tak^  not  to  spill  any  wator  upon  any  {nvIiiki  of  Ae  ikm  thtt 
has  not  been  alkgea  to  he  affected.  I  know  of  no  test  of  the  miw- 
cular  sense  that  will  positivdy  exdode  mmolation.  What  a  patient 
alleges  that  the  sense  of  nain^  the  muacmlar  sense,  or  the  temperatoie- 
sense  is  alone  aflfected,  whilst  no  daim  is  made  as  to  any  implication 
of  the  sense  of  toudi,  this  would  ai^e  strongly  against  simnktion; 
for  any  maliii^rery  except  <me  yerwd  in  xuityom  disease^  would  be 
most  likely  to  insist  upon  impairment  of  the  sense  of  tonch.  B 
should  also  be  borne  in  mind  that  these  four  difi^rent  senses  may 
be  affected  in  different  diseases,  eith^  ni^ly  or  in  oonjonctim  wita 
one,  two,  or  all  of  the  others. 


PART  III. 
MENTAL  DISEASES. 


CHAPTER  I. 

CLASSIFICATION  OF  INSANITY. 

It  may  be  justly  regarded  as  an  axiom  that  whenever  great  stress  is 
laid  upon  the  classification  of  diseases  the  knowledge  of  tliose  diseases 
is  as  yet  in  its  infancy.  In  the  older  text-books  upon  insanity,  there- 
fore, much  more  attention  was  paid  to  the  classification  than  to  th6 
pathology  and  the  clinical  symptoms,  and  in  many  of  the  recent 
ones  this  ill-omened  heirloom  of  earlier  times  has  l)een  thought  to 
be  a  matter  of  great  importance.  In  reality  the  classification  of  the 
insanities  is  best  made  when  the  different  types  are  simply  catalogued. 
Of  what  earthly  consequence  is  the  classification  of  the  different  forms 
of  disease  that  we  have  enumerated  in  the  earlier  portions  of  this 
book,  such  as  locomotor  ataxia,  Huntington's  chorea,  acromegaly, 
myx(edema,  etc.  ?  and  who  would  think  of  troubling  himself  as  to 
whether  locomotor  ataxia  should  be  classified  among  the  spinal  dis- 
eases, or  the  cerebro- spinal,  or  the  peripheral,  when  in  reality  it  may 
be  any  one  of  the  three  ?  In  the  same  way,  what  possible  difference 
does  it  make  under  what  heading  we  put  pamnoia,  melancholia, 
mania,  delirium  grave,  or  general  paresis?  The  classification  of  in- 
sanity, therefore,  that  I  should  adopt,  would  be  the  simple  enumera- 
tion of  the  different  types,  and  the  subtypes  of  each  one  of  these.  My 
classification,  for  the  purposes  at  least  of  the  practising  physician,  is 
therefore  contained  in  the  table  of  contents.  I  would  Tike  to  impress 
u|)on  the  readers  of  this  book  the  folly  of  attempting  a  classification 
by  mere  symptoms,  inasmuch  as  the  same  symptom  may  obtain  in 
different  types  of  insanity  just  as  the  same  symptom  may  be  ob- 
served in  different  types  of  all  other  diseases. 


CHAPTER  II. 

DELUSIONS,  HALLUCINATIONS,  AND  ILLUSIONS.^ 

There  are  three  symptoms  of  the  insane  with  which  the  general 
practitioner  should  be  familiar,  namely,  delusions,  hallucinations,  and 
illusions. 

A  delusion  is  a  false  belief.  It  has  sometimes  been  said  that  the 
delusion  or  false  belief  of  the  insane  differs  from  the  false  belief  of 
the  sane  in  the  fact  that  the  former  is  fixed  and  not  amenable  to 
reason.  This  is  a  mistake.  The  delusions  of  the  insane  are  oflen 
not  at  all  fixed,  but  fleeting,  and  in  a  certain  degree  amenable  to 
reason,  whilst  the  false  beliefs  of  the  sane  are  often  fixed  and  not  at 
all  amenable  to  reason.  Indeed,  what  can  be  more  fixed  and  less 
amenable  to  reason  than  the  beliefs  of  sane  people  about  creeds, 
politics,  religion,  matters  of  science,  theology,  etc.  ?  The  only  defi- 
nition of  an  insane  delusion  is  that  it  is  a  false  belief  occurring  in  an 
insane  person.  Whether  or  not  a  person  is  insane  is  a  question  of 
diagnosis. 

An  hallucination  is  an  imperfect  perception  through  any  one  of 
the  different  senses,  and  therefore  hallucinations  may  be  as  various  as 
are  the  senses ;  so  that,  as  there  are  the  different  senses  of  smell,  sight, 
taste,  hearing,  touch,  pain,  temperature,  muscular  sense,  the  sexual 
sensations,  and  the  visceral  sensations,  we  may  have  hallucinations 
of  all  these.  Thus,  a  person  who  imagines  that  he  sees  something, 
or  hears  something,  or  tastes  something,  or  feels  something  that  he  is 
not  seeing,  hearing,  tasting,  or  feeliug,  has  an  hallucination. 

An  illusion  is  a  conversion  of  something  really  perceives!  into 
something  that  is  not  perceived.  For  instance,  if  one  sees  a  table 
before  him  and  imagines  it  to  be  an  elephant,  or  hears  a  street-car 
and  imagines  it  to  be  a  cannon,  he  converts  something  real,  the  table 
or  street-car,  into  something  unreal,  the  elephant  or  cannon,  and  he 
has  an  illusion. 

If  these  hallucinations  or  illusions  are  believed  in,  they  are  delu- 
sive ;  if  not  believed  in,  they  are  non-delusive ;  so  that  we  can  have 
delusive  and  non-delusive  hallucinations  and  illusions. 

It  has  JKjeu  shown  that  many  forms  of  insanity  have  always  the 
same  kind  of  delusion,  so  that  it  becomes  one  of  the  diagnostic  symp- 
toms, and  these  have  been  called  by  Griesinger  primordial  deJu- 
slom.  It  is  extremely  probable  that  the  future  will  show  that 
each  form  of  insanity  has  its  primordial  delusion,  if  it  has  any  at 
all.     Thus,  it  is  known  at  the  present  day  that  the  primordial  delu- 

1  Dolii-^ion  is  derived  from  deludere,  to  cheat;  hallucination,  from  alucinari.  to  wanJer  in 
miu-i  :  and  illusion,  from  illudere,  to  play  with  anything;  so  it  is  very  evident  that  the  mol- 
orn  technical  nieaniug  attached  to  these  terms  is  not  explained  by  their  etymology. 
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sion  of  paretic  dementia  is  one  of  grandeur ;  of  paranoia,  a  com- 
mingled delusion  of  i>ersecution  and  self-exaltation  ;  and  of  alcoholic 
insanity,  marital  infidelity.  Many  forms  of  insanity  have  also  a 
characteristic  or  primordial  hallucination,  so  tiiat  in  mania  the  hal- 
lucinations are  genial  and  exhilarating;  in  melancholia,  terrifying 
and  depressing;  whilst  in  alcoholic  insanity  the  hallucinations  are 
mainly  auditory,  often  startlingly  so. 

Illusions  have  not  been  so  well  studied  as  hallucinations,  because 
they  are  much  more  difficult  of  detection  clinically.  If,  for  example, 
a  patient  speaks  of  having  heard  a  cannon,  it  may  be  very  difficult 
to  ascertain  that  he  has  simply  heard  a  street-car  and  supposed  it  to 
be  a  cannon  ;  or  if  he  complains  of  having  seen  an  elephant,  it  may 
be  difficult  to  know  that  he  has  merely  seen  a  table  and  imagined  it 
to  l)e  an  elephant.  Several  years  ago  I  was  concerned  in  a  will  case 
in  which  several  days  were  wasted  trying  to  prove  that  the  testator 
had  had  ilhisions  of  smell.  He  had  imagined  that  a  certain  closet 
in  his  house  had  an  offensive  odor.  None  of  the  family  or  ser- 
vants could  detect  it.  A  plumber  was  sent  for,  but  he  could  per- 
ceive none.  The  Board  of  Health  was  notified,  sent  two  inspectors, 
and  thoy  could  smell  nothing.  It  was  also  shown  that  there  were 
no  pi|)es  in  the  closet  or  anywhere  in  the  adjoining  wall  or  floors. 
The  floor,  however,  was  taken  up,  and  the  lath  and  plaster  of  the 
walls  were  removed,  and  nobody  but  the  testator  during  all  this 
period  could  detect  any  odor.  Yet  the  counsel  upon  the  opposite 
side  laughed  the  whole  matter  to  scorn,  and  contended  simply  that 
the  old  man  was  nervous.  The  testimony  of  a  rhinologist  was  in- 
troduced to  show  that  the  testator  had  had  no  nasal  disease  capable  of 
causing  the  odor.  And  yet  the  will  of  this  old  lunatic  was  admitted 
to  prol)ate ! 

The  question  whether  delusions  and  hallucinations  are  by  them- 
selves evidence  of  insanity  has  been  much  discussed.  There  is  no 
doubt,  however,  that  they  can  both  occur  in  persons  who  are  sane. 
Hallucinations  especially  are  common  with  those  whose  imagination 
is  artifically  cultivated,  as  in  poets  and  novelists.  Dickens  is  said  to 
have  wept  over  the  death  of  Little  Nell,  and  was  able  to  conjure  up  the 
different  characters  in  his  novels  to  his  mind's  eye  as  vividly  as 
if  they  had  been  existant.  Bums  could  never  have  written  that  vivid 
account  of  the  witches' orgie,  in  ''  Tam  o'Shanter,"  without  a  mental 
process  that  is  identical  with  what  we  call  an  hallucination.  When 
Shakespeare  causes  Macbeth  to  fall  back  affrighted  at  the  vision  of 
the  murdereil  Banquo,  an  hallucination  of  sight  was  pictui*ed  such 
as  might  readily  have  occurred  in  that  age  to  an  overwrought  mind. 
No  great  work  of  art,  no  great  poem,  no  great  drama,  no  great  work 
of  fiction,  can  be  written  without  an  hallucinatory  process  going  on 
in  the  mind  of  the  writer  throughout  the  work  of  composition. 
Milton's  Paradise  Lost  and  Dante's  Divina  Commedia  are  simply  a 
series  of  magnificent  hallucinations  of  a  healthy,  great  mind.  A  most 
remarkable  instance  of  a  similar  kind  is  oontaine<l  in  the  story  of 
Groethe  encountering  a  vision  of  himself  as  he  rode  to  Rosenheim. 
Because  Constantine  the  Great  saw  the  vision  of  the  Cross,  because 
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Mahomet  saw  the  heavens  of  the  future  Koran  opening  before  him, 
and  because  other  enthusiasts  have  had  halhicinations  of  sight  and 
hearing,  it  does  not  follow  that  they  were  insane.  Indeed,  halluci- 
nations can  occur  in  some  conditions  of  simple  overstrain,  neuras- 
thenia, and  hysteria,  although  it  must  be  admitted  that  they  are  rare, 
and  that  their  continuance  would  be  very  ominous.  It  is  equally 
certain  that  delusion,  accompanied  or  not  by  hallucinations,  may 
occur  in  the  sane,  and  of  this  we  have  confident  proof  in  the  belief 
of  the  Highlanders  of  Scotland  in  the  so-called  second  sight ;  t.  €., 
the  faculty  of  seeing  upon  the  deathbed  people  who  are  destined  to 
die ;  as  well  as  in  the  widespread  belief  in  this  country  in  the  so- 
called  Spiritualism.  Every  reader  of  this  book  is  probably  acquainted 
with  perfectly  sane  people  who  are  firm  believers  in  the  hallucina- 
tions of  hearing  and  sight  of  Spiritualism.  Hallucinations  and  de- 
lusions, therefore,  are  like  other  signs  of  disease — their  value  must  be 
determined  by  accompanying  symptoms.  An  hallucination  or  delu- 
sion in  a  person  who  otherwise  presents  no  evidence  of  lack  of  mental 
health  would  be  of  no  importance  unless  there  was  a  continuance  of 
it.  Medico-legally,  delusions  and  hallucinations  often  become  diflS- 
cult  to  prove  because  of  the  ignorance  of  juries  and  lawyers  regard- 
ing medical  science.  In  one  case  of  mine,  for  example,  it  was  shown 
that  a  certain  individual,  who  was  on  board  a  steamer  plying  between 
New  York  and  Cuba,  came  up  to  the  captain  when  they  were  upward  of 
three  hundred  miles  out  in  the  Atlantic  Ocean,  and  called  his  attention 
to  something  that  he  thought  he  saw  afar  on  the  water.  The  captain 
could  see  nothing,  but  my  patient  was  so  persistent  that  the  captain 
got  his  glass  and  scanned  the  horizon  carefully.  Still  he  could  see 
nothing.  Then  my  patient  broke  out  in  a  tone  of  anger  :  "  Don^t 
you  see  those  horses,  and  that  brougham,  and  John,"  who  was  his 
coachman,  "sinking  there  into  the  water?"  Although  all  this  oc- 
curred, as  I  have  said,  three  hundred  miles  out  on  the  Atlantic  Ocean, 
an  expert  was  found  who  was  willing  to  testify  that  this  was  not  an 
hallucination,  noth withstanding  that  there  were  many  other  symp- 
toms of  mental  impairment.  Certainly,  it  is  not  possible  for  human 
testimony  to  produce  any  more  conclusive  evidence  of  an  hallucina- 
tion than  was  here  afforded. 


CHAPTER    III. 


MORBID  FEARS  AND  IMPULSES. 


LHERE  are  certain  niorbn 


1  fear 


(tinot^ptions, 
oiorhid  im 


what  the  Gorrnaoa 


i 

I 


call  Zwangf^vorstdhtiyjen^  ami  ivrtaiti  oiorhid  impulses,  whirh  they 
call  ZwangBhandhmgen^  or  imperative  acts,  that  are  sometimes  classi- 
fied as  Deurasthenia,  as  has  been  drme  by  the  late  George  M.  Beard, 
as  well  as  by  his  diseiples  in  llie  posthumous  literature  which  he 
ori^:inated  in  foreign  fountries^  These  are  in  exceptional  eases  eon- 
joined  with  insanity,  but  tliey  are  better  eonsidei-ed,  I  think,  under 
the  simple  heading  of  morbid  fears  and  impulsejs.  True  neoras- 
theoia  should  L»e  lirnitctl  to  the  forms  which  1  have  referretl  to  before 
(tide  section  on  **  Neurasthenia'*);  and  as  most  of  these  cases  of  mor- 
bid tears  and  impulses  present  no  other  mental  symptoms^  it  is  not 
warmntable  to  class  tliem  as  mental  diseases.  The  most  common 
morbid  tmrs  are:  fear  uf  places  or  localities,  and  fear  of  poOution. 
Fear  of  places  was  first  described  by  Westphal  under  the  name  of 
agoraphobia,  0^*1  in  can  calls  it  kenophohkL  The  name  of  elaustro- 
phobia  has  been  given  by  Veri^er,  of  Milan,  to  a  morbid  fear  of  closed 
plat^es.  These  individuals  have  a  great  dread  of  ccrtiiin  places, 
sometimes  of  a  large  place  or  hall,  sometimes  of  a  bridge,  some- 
times of  a  ferryboat,  etc*  A  {>atient  of  mine  came  to  me  one  day, 
with  horror  depicted  upon  his  face,  to  state  that  he  could  not  go 
over  the  Brooklyn  Bridge,  or,  indtnxl,  over  any  bridge  at  all,  or  in 
any  of  the  ferryboats.  After  talking  with  him  in  vain,  and  as«^r- 
taining  in  a  quiet  way  that  he  was  utterly  unable  to  control  his 
morbid  fear,  I  simply  told  him  to  come  lo  me  on  the  following 
Sunday,  only  two  days  otf,  and  I  would  treat  him*  Wlicn  he  came 
I  had  my  carriage  ready,  got  into  it  with  him,  ami  drove  to  tlie 
Brooklyn  Bridge.  There  f  got  out,  took  his  arm,  and  tohl  him  I 
proposetl  to  walk  across  with  him.  I  do  not  ihink  I  have  ever 
seen  a  more  marked  picture  of  mental  apmy  than  was  presented  by 
this  man,  who  almost  &i>blje<l  as  he  l»eggcd  metode^sist.  I  jjersisted, 
however,  and  walked  across  with  him.  Then  I  turned  around  and 
walked  Iiack  witli  him  with  much  more  ease.  I  then  drove  to  one 
of  the  terries,  got  out^  took  my  patient  again  by  the  arm,  and  crossed 
with  him,  having  a  mihler  re[>etition  of  the  same  mental  agony  ;  and 
after  reaching  tlie  other  side  came  back  on  the  same  boat.  I  then 
said  to  him  that  he  could  now  see  how  groundless  his  tears  w^re, 
and  that  he  ought  to  cross  alone,  which  he  did.  1  also  advised  hira 
to  make  it  Ids  business  to  cross  the  bridge  and  ferries  two  or  three 
times  every  day,  and  to  go  out  of  his  w^ay  to  cross  any  bridge  that 
he  knew  of,  and  by  this  and  other  nutans  (of  which  I  shall  speak 
when  I  come  to  the  treatment)  he  was  cured  completely.     These  cases 
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must  be  distinguished  from  the  vertiginous  sensations  which  some 
people  afflicted  with  lithsemia  or  aural  disease  or  refractive  errors 
experience  in  similar  places.  The  fear  of  pollution  was  first  de- 
scribed by  LeGraude  du  Saulle,  under  the  name  of  foUy  of  doubt ^ 
and  later  by  William  M.  Hammond  under  the  name  of  mysophobia. 
Some  authors  have  made  a  distinction  between  Du  Saulle's  cases 
and  those  of  Hammond ;  but  I  think  they  are  both  pseudo-insani- 
ties of  doubt,  varying  simply  in  the  clinical  manifestations,  and 
I  therefore  believe  that  the  name  given  by  LeGrande  du  Saulle 
is  the  best  one — insanity  of  doubt,  or  folic  de  dotUe.  These  patients 
have  a  morbid  doubt  about  everything  that  they  do.  One  case  of 
mine  would  go  out  of  a  door,  close  it,  and  then  come  back^  uncertain 
as  to  whether  he  had  closed  it,  close  it  again,  go  off  a  little  way, 
again  feel  uncertain  as  to  whether  he  had  closed  it  properly,  go  back 
again,  and  so  on  for  many  times.  Another  patient  washed  her  hands 
innumerable  times  in  the  day,  uncertain  as  to  whether  she  had  really 
got  them  clean,  and  it  was  a  case  of  this  kind  which  caused  Ham- 
mond to  coin  the  name  of  mysophobia,  or  fear  of  pollution,  as  his 
patient  claimed  that  she  had  such  a  fear. 

Morbid  impulses  are  mainly  acts  which  grow  out  of  morbid  fears, 
and  it  is  not  necessary  to  go  into  them  at  length,  as  they  are  largely 
treated  of  in  the  chapters  upon  sexual  perversion  and  the  different 
insanities.  There  are  many  which  are  scarcely  worthy  of  classitica- 
tion.  Thus  there  is  an  impulse  to  set  fire  to  things  (pyromania) ; 
an  impulse  to  collect  pins ;  an  impulse  to  collect  figures  (arithmo- 
mauia) ;  an  impulse  that  Magnan  has  observed  in  certain  old  maids 
who  have  a  characteristic  love  for  cats,  and  to  which  he  gives  the 
magnificeDt  name  of  folie  des  anti-vivwectionistes ;  whilst  morbid 
irapulsos  to  jump  from  great  heights  are  very  common,  those  of  preg- 
nant women  are  innumerable,  and  the  ones  which  may  come  to  differeut 
persons  at  various  times  are  almost  uncountable.  Most  of  these  indi- 
viduals have  a  neurotic  predisposition,  either  personal  or  hereditary, 
but  it  is  exceptional  to  find  in  them  any  evidences  of  mental  disease. 
The  medico-legal  responsibility  of  these  individuals  is  a  vexed  ques- 
tion. Of  course,  it  is  possible,  as  we  have  seen,  that  these  morbid 
fears  may  be  so  far  beyond  volitional  control  as  to  render  the 
person  irresponsible;  but  of  this  clear  legal  proof  should  be  adduced, 
because  it  is  too  often  that  a  uiorl)id  impulse  of  this  kind  is  feigned 
to  ('loak  an  understood  motive.  Thus,  in  one  case  in  which  I 
acted  as  expert  on  behalf  of  a  county  not  far  from  New  York,  a 
youD'i^  girl  had  set  fire  to  her  dwelling-house  in  such  a  dangerous 
manner  that  if  the  flame  had  not  been  quickly  discovered  it  would 
probably  have  burned  the  building  to  the  ground,  together  with  sev- 
eral adjoining  ones.  It  was  alleged  that  she  was  suffering  from 
menstrual  insanity,  and  that  her  prominent  symptom  was  pyromania. 
There  was  not  a  single  symptom  of  insanity  adduced,  however,  either 
before  or  after  the  act.  On  the  other  hand,  it  was  clearly  shown 
that  this  girl,  who  was  extremely  pretty,  had  fallen  in  love  with  a 
certain  young  man  in  the  city  of  New  York;  that  she  was  in  the 
habit  of  meeting  and  going  to  houses  of  assignation  with  him ;  that 
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she  had  her  goods  insured  for  a  sum  which,  though  small,  was  large 
to  her;  and  finally  she  confessed  that  she  had  set  fire  to  her  building 
in  order  to  obtain  enough  money  to  go  to  New  York  and  live  with 
this  youns;  man.  The  jury,  sapient  as  American  juries  are,  and  as 
juries  probably  are  all  over  the  world,  found  that  she  was  insane ; 
but  I  was  told  that  their  real  reason  in  bringing  in  this  verdict  was 
that  they  thought  the  girl  had  already  been  punished  enough  ;  that 
the  confession  had  been  wormed  out  of  her  by  the  arts  of  a  profes- 
sional detective  ;  and  that  the  judge  who  was  trying  the  case  was  so 
famous  for  his  severe  sentences  that  it  was  very  probable  he  would 
sentence  her  to  a  year  or  more  of  imprisonment.  So  they  took  the 
matter  into  their  own  hands.  This  was  all  very  fine,  of  course,  from 
an  emotional  standpoint,  but  it  was  nevertheless  a  travesty  on  science. 

The  prognosis  of  these  cases  of  morbid  fears  and  impulses  is 
usually  excellent,  with  proper  treatment. 

The  treatment  requii-es  considerable  tact  and  judgment.  If  the 
patient's  general  health  is  in  any  way  depressed,  this  should  be  care- 
fully attended  to.  If  the  morbid  fears  and  impulses  occur  at  any 
time  of  functional  disturbance,  the  disappearance  of  this  will  prob- 
ably be  sufficient  to  relieve  them.  Thus,  cases  that  occur  during 
menstruation  or  pregnancy  need  no  special  treatment.  The  young 
man  whose  case  I  have  detailed,  and  who  had  such  a  morbid  fear  of 
the  bridges  and  ferries,  was  completely  cured  by  placebos,  suggestions, 
and  being  made  to  cross  the  bridges  and  ferries.  Curiously  enough, 
several  years  after  the  time  of  which  I  have  spoken,  he  came  to  me 
again  with  a  return  of  his  fears ;  but  as  these  were  evidently  caused 
by  the  impending  death  of  his  mother,  I  talked  to  him  gently  and 
kindly,  gave  him  a  placebo,  and  afler  his  mother  had  died  and  he 
had  returned  to  his  normal  condition,  he  had  no  further  trouble.  I 
know  of  no  me<lication  by  drugs  that  is  of  the  least  value.  In  my 
opinion,  suggestion  is  the  best  method.  If  any  one  of  my  readers 
will  carefully  peruse  the  section  upon  **  Hypnotism,"  he  will  obtain 
some  idea  of  the  vast  power  of  hypnotism,  which  is  probably,  as 
Bemheim  claims,  mainly  psychical  suggestion;  and  this  principle  of 
suggestion  applied  to  these  morbid  fears  will  of^en  work  wonders. 
In  some  cases  it  will  l)e  well  actually  to  hypnotize  the  person.  In 
many,  however,  it  will  not  be  necessary  to  do  this.  Let  the  physi- 
cian gain  the  confidence  of  the  patient,  talk  to  him  gently  and 
sympathizingly,  use  a  placebo  in  the  way  of  a  drug  or  some  applica- 
tion of  electricity  or  the  passage  of  a  uterine  or  urethral  sound,  and 
speak  very  confidently  of  the  results  that  will  come.  Whatever 
suggestion  is  made,  either  with  or  without  hypnotism,  it  should  be 
offered  quietly  and  unostentatiously.  It  will  sometimes  be  neces- 
sary to  take  women,  especially  young  women,  with  or  without  a 
tendency  to  hysteria,  away  from  the  environment  of  well-disposed, 
sympathizing  friends,  whose  judgment  cannot  be  trusted  and  who 
have  no  conception  of  the  disease,  and  place  them  in  charge  of  a 
trained  nurse  of  tact  and  judgment.  Care  must  be  taken,  however, 
that  the  nurse  should  he  of  kindred  tastes  and  social  habits  to  that 
of  the  patient,  and  the  great  mistake  should  never  be  made  of  placing 
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a  coarse,  illiterate  nurse  with  a  refined  and  educated  womaD,  or 
one  who  is  a  fool  with  a  woman  whose  intellectcial  oapadty  is 
high.  With  men,  however,  aid  oan  scarcely  ever  be  obtamed  bom 
a  nurse,  partly  because  male  nurses  are  not  so  well  adapted  for  the 
treatment  of  nervous  diseases  as  female  nurses,  and  partly  because 
men  are  not  so  docile  as  women.  No  case  of  this  kind  should  ever 
be  sent  to  an  asylum  unless  there  are  marked  evidences  of  mental 
disease.  Even  where  there  is  a  tendency  to  suicide^  this  can  be 
ffuarded  against  quite  as  well  outside  of  an  asvlum  as  in  it,  because 
wese  cases  would  after  a  while  be  allowed  almost  as  much  liberty 
in  an  asylum  as  they  would  have  at  home.  Psydiioal  therapeutics, 
in  a  word,  is  of  more  value  in  these  cases  than  visoend  or  vascular 
therapeutics. 


CHAPTER   IV. 

SEXUAL  PERVERSION. 

To  enumerate  all  the  varieties  of  sexual  perversion  would  be  to 
catalogue  the  depths  of  intelligent  human  depravity ;  but  there  are 
certain  well-marked  types  thatare  so  frequently  conjoined  with  mental 
disease  or  that  are  observed  so  often  as  to  warrant  a  classification. 

Although  these  sexual  perversions  may  be  associated  with  insanity, 
their  pi-esenceis  not  of  itself  evidence  of  the  latter;  indeed,  it  may 
be  said  that  there  is  no  one  single  symptom  that  is  evidence  of  mental 
disease,  any  more  than  there  is  any  one  single  symptom  that  is  evi- 
dence of  other  visceral  disease. 

The  main  forms  of  sexual  perversion  may  be  thus  enumerated : 

Masturbation ; 

Sodomy ; 

Anthropophagy ; 

Xecrophilism  ; 

Homosexuality ; 

Sexual  hermaphrodism ; 

Masochismus ; 

Sadismus ; 

Erotic  fetichism ; 

Sexual  metamorphosis. 
Masturbation  is  a  very  common  disease  with  boys,  less  common 
with  girls.  Every  large  school,  especially  if  it  be  a  boarding-school, 
is  apt  to  be  a  hotbed  of  this  sort  of  thing  unless  the  discipline  is 
very  thorough,  and  children  teach  one  another  to  indulge  in  it  with- 
out the  slightest  inkling  of  the  baneful  effects.  The  habit,  however,  is 
generally  discontinued,  I  thiuk,after  adult  age,  and  I  should,  therefore, 
be  inclined  to  look  upon  its  persistence  then  as  a  sign  of  true  sexual 
perversion,  whereas  it  might  have  been  formed  in  a  child  just  as  it 
would  learn  to  walk  in  a  peculiar  way,  or  learn  to  talk  in  a  peculiar 
way,  or  learn  to  do  other  things  as  it  sees  other  ])eoplc  doing  them  at 
that  imitative  age.  That  the  habit  is  a  Imneful  one  there  can  be  no 
({uestion,  but  there  may  well  be  a  doubt  whether  we  know  exactly 
the  extent  of  its  banefuluess.  It  is  one  of  the  traditions  of  medicine 
handed  down  for  hundreds  of  years  that  a  masturbator  can  be  recog- 
nized by  his  furtive  countenance,  by  his  tendency  to  introspection, 
and  by  his/acies,  which,  like  almost  every  other  fades,  is  indescrib- 
able, but  is  soon  recognized  with  a  little  experience.  I  believe  that 
this  description  is  often  a  good  one  of  the  manner  of  an  individual 
who  thinks  that  his  masturbation  is  a  sin,  and  who  therefore  feels 
ashamed  of  it;  but  I  do  not  think  that  the  masturbator  who  is  not 
ashamed  of  his  habit  has  any  such  hangdog  look.     Any  human 
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being  who  does  somethiDg  that  he  knows  to  be  wrong,  or  that  he 
thinks  is  wrong — whether  it  is  reallv  wrong  or  not  makes  very  h'ttle 
difference  in  its  effect  upon  the  mind  so  long  as  it  is  thought  to  be 
wrong — will  have  a  furtive  countenance ;  but  I  have  very  great  doubt 
whether  there  is  anything  more  peculiar  about  the  countenance  of  a 
masturbator  than  there  is  about  the  countenance  of  a  burglar  or  a 
smuggler  or  a  counterfeiter  or  a  confidence  man.  The  physical  effects 
of  masturbation  are  not  the  cause  of  the  manner  of  the  fades. 
There  has  been  so  much  confusion  of  thought  in  this  matter  that  very 
vague  assertions  have  been  made  which  will  not  bear  analysis.  Epi- 
lepsy, insanity,  neurasthenia,  and  a  host  of  other  ills  have  been 
attributed  to  masturbation.  It  is  possible  that  the  habit  may  some- 
times act  as  a  predisposing  or  exciting  cause  of  disease  by  an  exces- 
sive loss  of  the  seminal  fluid  if  the  masturbation  be  frequently 
repeated  ;  but  I  have  seen  very  few  instances  in  which  this  causal  re- 
lationship was  indicated,  and  I  have  never  yet  seen  a  case  of  any 
disease  that  has  been  directly  caused  iu  this  manner.  I  do  not  wish 
to  be  understood,  however,  as  saying  that  it  is  not  a  habit  extremely 
deleterious  to  the  general  health  ;  but  I  wish  to  make  it  plain  that  its 
effects  are  more  largely  psychical  than  physical.  The  insane  are 
very  prone  to  masturbate.  In  men  this  can,  of  course,  be  readily 
detected.  In  women,  however,  some  skilful  observation  may  be 
needed  to  ascertain  the  fact,  and  in  some  cases  it  will  only  be  indi- 
cated by  a  peculiar  swaying  of  the  body,  sometimes  continued  for 
hours,  au  adduction  of  the  thighs,  and  an  absent,  semi-ecstatic  look 
at  times. 

Sodomy^  is  a  very  common  form  of  sexual  perversion  in  our  civil- 
ized communities,  much  more  so  than  is  dreamed  of  by  the  general 
public.  Every  hotel  superintendent  and  every  police  captain  or 
detective  can  verify  this  fact,  and  the  iudividuals  suffering  from  this 
sexual  perversion  are  a  source  of  great  annoyance  to  the  former.  I 
am  told  by  those  who  are  addicted  to  this  vice  that  they  can  go  at 
any  time  into  one  of  the  main  thoroughfares  of  a  city  like  New  York 
and  be  certain  of  finding  one  or  two  fellow-spirits  in  a  distance  of  a 
few  blocks.  They  recognize  one  another  by  peculiar  and  indescribable 
signs  and  j^estures,  and  when  I  have  endeavored  to  find  out  what 
those  were  I  have  been  simply  told  that  they  cannot  be  put  into 
words,  but  that  they  are  such  ordinary  subtle  signs  as  tliose  by 
which  it  is  recognized  that  a  woman  is  inclined  to  flirt,  that 
she  is  a  street- walker,  or  that  there  is  something  suspicious  about 
her.  I  have  in  my  possession  the  diary  of  a  male  patient  who  has 
now  reached  middle  age,  and  who  has  been  a  sodomist  since  boyhood. 
The  autobiography  is  an  interesting  one,  and  would  read  quite  as 
well  as  the  autobiography  of  that  other  sexual  i)ervert,  Jean  Jacques 
Kons:^can.  It  tells,  in  words  made  vivid  with  delicate  shades  of  emotion, 
how  one  sprino;  day  he  and  a  congenial  companion  wandered  off  to 

1  By  siMloiny  J  nn'jiii  unnatiiml  sexual  intercourse  between  persons  of  the  same  sex.  Besti- 
ality i>  t  e  intercourse  of  human  Ix'ings  with  animals.  Pii'derasty  is  sodomv  with  boys. 
There  has  he«'n  so  much  confusion  in  the  use  of  these  terms,  especially  in  me({ical  and  law 
works,  that  these  distinctions  should  be  made. 
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the  glades  of  the  Park,  huw  they  mutually  expirsscti  their  love,  how 
from  tirae  to  time  tfiey  |)eoetrated  dee|)er  Into  th<'  tbickots  away  from 
the  gaze  of  man,  and  how  liDaily,  ae  the  stars  t-ame  out>  they  loitered 
home  iu  the  twilight,  Iiaud-io-haiid  like  Paul  and  Virginia,  exchang- 
ing gentle  con  lUlenre!*,  This  individual  earae  to  me  with  the  idea 
that  he  might  get  nd  of  his  sexual  pervei*sion.  He  hownl  suffieiently 
to  the  eonventionalities  of  tlie  world  to  rec*oguize  that  it  wan  wise  for 
hira  to  give  up  the  habit,  the  more  esjMJcially  as  an  enemy  had  gotten 
an  inkling  of  the  fact  and  foreeil  him  to  abandon  a  certain  scheme* 
But  all  the  same  he  derived  no  plea.sure  from  jH^vnal  intercourse  in  the 
ordinary  way.  Tlje  paxlerasty  tliat  is  punishetl  in  tlie  State  of  New 
York  was  praiseti  in  beautiful  sonnets  by  Hatiz,  the  Persian  iKXit, 
who  sings  tlirillingly  of  tlie  charms  of  younij  l-xtys^  and,  indeed, 
more  than  one  i\?vulntiou  tx'cnrral  in  classic  Athens  from  sexual 
[lassion??  of  tins  kind*  These  scKlomists  arc  divide*1  into  female  and 
male,  and  the  one  who  acts  as  female  always  acts  as  female,  while  the 
one  who  acts  as  male  always  acts  as  male  too,  for  the  reason,  as  they 
tell  me,  that  the  one  who  has  be<*ome  accustomed  to  the  receptive 
|>o*^ture  of  the  female  can  never  derive  any  pleasure  except  in  this 
|K>8ition,  and  the  same  is  true  of  the  one  who  takes  the  aggressive 
attitude  of  the  male.  It  ha-j  seemed  to  me,  too,  that  there  is  a  differ- 
ence nientaliy  l:>etween  the  males  and  the  females  of  this  so^iomist 
world,  the  males  having  the  virile  characteristics  of  males,  whilst 
the  females  are  nioi'e  effeminate  and  gentle,  I  persuaded  one  of  ray 
scxlomistie  patients  to  bring  tive  or  six  of  his  iellow-sodomists  with 
him  to  my  of!i(X%  and  I  was  iK*rfef.'tly  amaze<l  to  witness  the  shame- 
lessness  with  which  they  answered  (j  nest  ions  and  went  into  details. 
I  firmly  believe  that  in  every  large  city  there  is  a  lai*ge  nnmljer  of 
individuals  addicted  to  sodomy,  and  who  forrn^  as  it  were,  a  com- 
munity apart.  I  kntiw  of  no  signs  by  which  they  t^n  Ik?  recognized, 
and  if  I  were  at  liberty  to-morrow  to  tell  the  namt»s  of  the  life- 
long sodomisis  that  I  know  in  and  around  New  York,  it  would  con- 
stitute a  chronique  scauJaleiise  of  the  most  sensational  kind. 

Anthropuphagy  is  that  variety  of  sexual  perversion  which  is  ac- 
corajmnied  by  mutilation  and  i-annabalism.  It  is  probable  that  the 
muraei's  of  **  Jack  the  Hipper/*  which  have  excited  so  much  atten- 
tion of  late  years  iu  tlie  \Vhiteeha[>el  district  of  Jjuudon,  have  been 
done  by  a  sexual  pervert  of  this  class,  and  that  the  mutilation  of  the 
Ixxlies  was  the  regular  gnitihcation  of  a  perverted  sexual  desire.  It 
is  said  that  several  of  the  Ciesars  took  great  pleasure  in  seeing  virgins 
>ilaughtered*  Some  of  these  individuals  will  cut  out  certain  organs, 
as  the  genitalia  rir  the  breasts,  and  eat  them,  or  drink  the  b)iio<h 
Sergt^nt  Bert  rand  was  a  t*elebrated  instantv  of  tliis  form  of  sexual 
perversion.  He  would  dig  up  the  bodies  of  young  girls,  cut  them 
'  pen  with  a  sabre  or  pocket-knife,  tear  out  the  entrails,  and  then 

asturbate,  Afler  a  while  he  bei-ame  indifierent  to  the  sejx  of  tlie 
iHjrpaes,  and  he  next  grew  accustomtxl  to  actual  coitus  with  female 
iKwiies. 

Necrophilism  is  that  form  of  sexual  perversion  in  which  dead 
iMKlies  arc  dug  up  and  violated. 
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Homosexuality  is  that  form  of  sexual  perversion  in  which  the  in- 
dividual conceives  a  violent  sexual  passion  for  one  of  the  same  sex, 
and  gratifies  it  either  by  sodomy,  by  titillation,  or  platooically.  A 
curious  book  was  written  on  this  subject  by  a  German  officer  of  high 
judicial  standing  named  Ullrich,  in  which  this  form  of  sexual  love 
was  warmly  defended,  it  being  claimed  that  it  was  justified  by  natu- 
ral laws,  and  he  instances  its  occurrence  in  certain  insects  and  among 
certain  of  the  ancient  nations.  These  individuals  were  called 
Uminge.  Cases  of  homosexuality  are  by  no  means  infrequent. 
Only  a  few  years  ago  an  instance  of  this  kind  occurred  in  Memphis, 
Tennessee.  A  young  girl,  Freda  Ward,  had  a  female  friend  to 
whom  she  became  very  much  attached.  They  had  first  met  at 
school,  and  after  leaving  embraced  every  opportunity  of  meeting, 
until  attention  was  attracted  to  the  matter,  and  they  were  forbidden 
to  associate  with  each  other.  Upon  this  the  sexual  pervert  murdered 
her  girl  friend.  The  murderess  gave  as  a  reason  that  she  had  killed 
her  friend  because  she  loved  her  and  could  not  live  without  her ;  that 
they  were  engaged  to  be  married,  but  that  her  wife  to  be  had  broken 
the  engagement,  etc.  Her  trial  was  probably  the  most  remarkable 
one  of  the  kind  on  record.  She  bore  herself  calmly  throughout, 
manifesting  no  realization  of  her  crime.  When  asked  why  she  had 
killed  her  friend,  she  looked  hurt  and  surprised,  and  cried  :  "  Be- 
cause I  loved  her,  of  course ! "  and  burst  into  a  flood  of  tears.  She 
was  found  to  be  insane.  On  her  way  to  the  asylum  she  was  taken 
to  the  grave  of  her  friend,  and  displayed  the  extreme  of  grief.  I 
have  in  my  case-book  the  history  of  a  young  girl  who  conceived  a 
violcDt  aftection  for  a  nurse  in  a  Pennsylvania  so-called  sanitarium. 
This  luirse  gave  her  massage,  and  thus  they  became  acquainted. 
Their  intercourse  was  by  titillation  of  the  vagina,  or  rubbing  their 
naked  bodies  together.  Curiously  enough,  on  the  same  day  on  which 
the  tragedy  occurred  in  Memphis,  Tennessee,  other  murders  occured 
iu  St.  Louis  and  Mobile,  respectively,  from  the  same  perverted  sexual 
passion.  In  the  former  city  a  Dr.  C.  T.  Breedlove  shot  himself  be- 
cause his  affection  for  Prof.  Judson,  one  of  the  teachers  of  the  High 
School,  was  not  requited;  whilst  iu  the  latter  city  a  negress  named 
Eleanor  Richardson  slashed  her  sweetheart,  Emmie  WilkinsoD, 
another  negress,  because  the  course  of  true  love  had  not  run  smooth. 
Adolplie  Belot  has  lately  written  a  curious  novel  ui>ou  this  subject, 
entitled  Mademoiselle  Girau — My  Wife. 

Sexual  hermaphroditism  is  a  very  rare  condition,  in  which  an  in- 
dividual at  one  period  of  life  has  the  feelings  and  sexual  desires  ot 
one  sex  and  at  another  period  of  life  has  the  sexual  desires  of  the 
other  sex.  This  may  be  conjoined  with  hermaphroditic  defects  or 
not. 

J^y  the  term  masochi^wnis  Krafft-Ebing  designates  a  condition  of 
sexnal  i)orversiou  in  which  a  member  of  one  sex  takes  great  pleasure 
in  being  dominated  by  the  other,  so  that  the  male  has  a  sensuoiu? 
feeling  akin  or  almost  akin  to  an  orgasm  in  submitting  to  mortifying, 
humiliating,  and  degrading  acts  from  the  female.  The  name  conn^ 
from   that  of  the  writer,  Sacher-Masoch,  who   wrote  a  numl)er  of 
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novels  upon  this  subject.  The  well-known  French  author,  Baude- 
laire, was  a  sexual  j>ervert  of  this  class.  Zola  has  depicted  some 
masochistic  scenes  in  his  novels,  Nana  and  Eiu/^ne  Rougon ;  and 
many  of  the  newer  Russian  novels  deal  with  similar  matters.  Krafil- 
Ebing  cites  a  number  of  remarkable  cases  of  this  kind,  and  shows 
how  Jean  Jacques  Rousseau  derived  voluptuous  pleasure  in  receiv- 
ing blows  from  the  hand  of  a  certain  Mademoiselle  L. ;  and  so 
pleasant  were  they  to  him  that  his  ingenuity  was  continually  exerted 
in  provoking  new  punishment,  and  this  when  he  was  only  a  boy  of 
eight  years.  He  says  that  to  be  at  the  knees  of  a  mistress,  to  obey 
her  orders,  to  ask  her  pardon,  was  to  him  exceedingly  swwt  enjoy- 
ment. Masochismus  in  the  female  is  either  a  very  rare  affection,  as 
Krafl\-Ebing  knew  only  one  case  of  it,  or  else  the  habitual  domination 
of  the  female  by  the  male  would  make  it  difficult  to  olxserve.  And 
this  difficulty  would  be  enhanced  by  the  innate  reticence  of  the  female 
about  sexual  matters,  at  least  to  male  physicians. 

Sadismus  is  the  very  opposite  of  manochismus,  so  that  the  member 
of  one  sex  endeavors  to  give  pain  and  exercise  force  upon  the  other 
sex.  The  term  comes  from  the  Marquis  de  Sade,  whose  obscene 
writings  are  well  known  to  those  acquainted  with  French  literature. 

Erotic  fetich  ism  is  a  form  of  sexual  ]>erversion  in  which  sexual 
feelings  are  excited  by  a  species  of  fetich  l)eing  made  of  some  article 
of  wearing  apparel,  a  lock  of  hair,  etc.,  belonging  to  one  of  the  oppo- 
site sex.  Some  obtain  an  orgasm  by  touching  a  piece  of  a  garment, 
or  a  piece  of  silk  or  velvet,  or  stealing  handkerchiefs,  or  shoes,  or 
even  by  cutting  off  beads,  or  by  throwing  vitriol  on  women's 
dresses,  etc. 

Sexual  metamorphosis  consists  of  having  the  tastes  and  feelings 
and  assuming  the  dre^s  and  habits  of  the  opposite  sex.  Spitzka  cites 
the  instan(!e  of  Lord  Cornbury,  a  cousin  of  Queen  Anne,  son  of 
Lonl  Clarendon,  a  member  of  the  House  of  Lords,  one  time  Gov- 
ernor of  the  colony  of  New  York,  who  used  to  dress  himself  up  in 
feminine  attire  and  promenade  upon  the  Bowling  Green,  as  Spitzka 
graphically  describes  it,  "with  all  the  coquetry  of  a  woman  and  the 
gestures  of  a  courtesan." 

The  treatment  of  these  cases  of  sexual  perversion  is  very  difficult. 
Hypnotism  has  seeme<l  to  be  sometimes  of  value.  Eastman  has  per- 
formed neurectomy  of  the  pudic  nerve  in  a  female  with  masturbation 
and  effected  a  cure.  If  the  individuals  afflicted  are  young,  proper 
training  and  removal  from  vicious  companionship  will  be  sufficient; 
but  perverted  adults  are  difficult  to  deal  with,  uule&s  some  effective 
appeal  can  be  made  to  their  common  sense,  or  unless  their  sexual 
perversion  is  conjoined  with  insanity. 


CHAPTER   V. 

SIMULATION  OF  INSANITY. 

Many  w<ji*ds  have  l>eeD  wasted  upon  the  question  as  to  how  to 
detect  sioiuktioQ  of  insanity.     The  truth  of  the  matter  is  that  such 


Flu,  1^5. 


Fn;.  166^ 


Stupid  mc'ilaDcbolia, 


Fi*;.  167. 


Ueueml  pttKsifi  ^maniicAl  ^to^t^i. 


Fro.  IfiS. 


Simple  melauclKjllik. 


Fig,  \m. 


PW.  170. 


Genem]  paresis  (terminal  stage). 


Terminal  dementia. 


simulation  ran  only  be  detected  by  one  who  is  ao^juainted^  and  thor- 
oughly acq  iminte*!,  with  the  different  tyi^es  of  insanity,  so  that  it  can  be 
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seen  that  the  simulator  is  not  giving  an  accurate  picture  of  the  form 
that  he  is  attempting  to  portray.  In  many  chronic  cases  of  insanity, 
and  in  some  of  great  intensity,  the  facial  expression  or  fades  is  a 
matter  of  great  moment.  But  this  fades  cannot  be  represented  by 
photographs.  Figs.  165-170  are  portraits  of  diflTerent  well-marked 
cases  of  insanity  about  which  there  has  never  been  a  question,  and 
yet  in  some  of  them,  especially  in  Figs.  165,  166,  and  167,  it  would 
be  difficult  to  detect  that  there  was  any  mental  aberration  whatever. 


CHAPTER    VI. 
THE  PATHOLOGY  OF  INSANITY. 

Unfortunately,  at  the  present  day  our  knowledge  of  the  patho- 
logical alterations  in  insanity  is  in  an  embryonic  state.  Of  certain 
of  the  insanities  we  have  excellent  information,  whilst  of  others  we 
have  some  glimmering  of  the  facts,  although  of  others  still  we  must 
be  said  to  know  nothing  at  all.  We  know  moderately  well,  for  in- 
stance, the  changes  which  take  place  in  general  paresis  of  the  insane 
in  alcoholic  insanity,  in  senile  dementia,  and  in  some  of  the  terminal 
dementias.  We  are  b^inning  to  know  something  of  the  facts  in 
some  cases  of  epileptic  insanity,  and  in  most  cases  of  syphilitic  in- 
sanity. Finally,  we  know  nothing  at  all  of  the  textural  changes 
which  are  at  the  bottom  of  most  forms  of  mania,  melancholia, 
periodic  insanity,  paranoia,  primary  dementia,  hallucinatory  insanity, 
or  the  insanities  of  pubescence  or  of  the  puerperal  condition.  It 
will  be  my  task  to  present  in  this  chapter  the  general  changes  com- 
mon to  many  of  the  chronic  forms,  and  then  describe  those  found  in 
the  various  types  in  the  chapters  dealing  with  the  latter. 

The  bones  of  the  skull  frequently  present  no  abnormality,  but 
when  such  are  present  they  generally  consist  of  thickening  or  in- 
creased density,  or  thinning.  When  they  are  thickened,  this  may 
be  real  or  apparent,  in  the  former  instance  being  due  to  an  increase 
of  rarefied  diploe,  in  the  latter  case  from  increased  thickness  through- 
out, as  well  as  from  subperiostitis.  When  there  is  increased  den- 
sity, this  may  occur  with  or  without  thickening,  and  the  surfaces 
may  be  eburnated.  In  some  exceptional  cases  the  thinning  may  be 
so  extreme  as  to  render  the  bone  almost  transparent.  In  judging  of 
these  conditions  of  the  skull,  however,  one  needs  an  accurate  anatom- 
ical knowledge,  so  as  not  to  mistake  normal  conditions  for  abnormal 
ones.  It  is  a  curious  fact  that  different  portions  of  the  skull  will  be 
found  to  share  alike  in  these  abnormal  conditions;  thus,  the  left 
frontal  bone  is  often  found  to  be  thickened  at  the  same  time  that  the 
right  occipital  region  is  in  the  same  condition.  Very  frequently 
there  is  found  to  be  some  hyperostosis.  The  subacute  and  inflam- 
matory conditions  are  usually  found  in  connection  with  increase  in 
thickness  of  the  cranial  bones,  and  senile  atrophy  is  frequently  asso- 
ciated with  decrease  in  thickness  and  density  of  the  bones. 

In  chronic  insanity  the  dura  mater  is  frequently  found  to  be  ad- 
herent to  the  cranial  bones,  and,  exceptionally,  bony  plates  are  found 
in  its  folds. 

Thickening  and  opacities  of  the  pia  and  arachnoid  are  fi'equent  in 
the  chronic  insanities.     Care  must  be  taken,  however,  not  to  confound 
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this  with  the  milkiiiesa  of  the  pia  which  is  frequently  found  in  the 
middle-aged  and  the  aged. 

The  oormai  cerebro-sjiinal  floitl  varies  between  two  drat-hinsi  and 
two  otiDces;  but  in  the  cimmie  insane  it  may  he  in<'rease<l  to  eight  or 
ten  ounces,  buoying  up  tite  ^\ii  membranes  and  soaking  them.  This 
abnormal  eerebro -spinal  Hiitd  is  acitl  in  reaction,  whilst  normal iy  it 
18  alkabne. 

A  fi*ec|uent  formation  in  insanities,  especially  of  the  chronic  ty|>e,  i§ 
the  8o-call«l  arachnoid  cyst,  Thea*  has  been  consiilerable  tlilference 
of  opinion  in  rej2;ard  to  the  exact  jrenesis  of  these  lx>die?*.  €*almeil, 
Itoyle,  and  Virchow  have  re^rded  them  as  Wing  due  to  an  intlam- 
cuation  of  the  inner  layer  of  the  (btra  mater  and  to  |iaehymenin^itis 
interna.  Bevan  I^ewis,  on  the  other  hand,  maintains  tbiit  they  ah' 
of  bemorrliagie  origin,  stating  as  liis  reasons  that  these  cysts  are 
readily  removable,  being  but  slightly  adherent  to  the  dura  mater  ;  that 
in  the  majority  of  eases  there  is  no  sign  of  pacliymeningitis,  as  the 
dura  is  not  thickened,  softened,  or  vascular,  and  there  is  no  organic 
connection  lietwrn^n  the  cyst  and  the  dura  ;  that  in  the  early  stages 
they  seem  to  t>e  simple  extravasatitms  of  blood  into  the  araclinoid 
cavity  ;  and,  finally,  that  tliey  coexist  with  recognized  vasomotor  dis* 
turbances^  as  the  othmmatoma  or  Insane  ear.  Ifevan  Ijcvvis  believes 
that  they  are  dne  to  an  extravasation  fri>m  the  vessels  of  the  pia  mater. 
The  pia  mafer  is  fre<piently  thickened,  opaque,  eiru^»d  with  lymph» 
and  occasionally  with  pus,  and  frequently  there  is  a  meningo-cere- 
britJS,  so  that  the  pia  is  adherent  anil  teai-s  away  a  portion  of  the 
underlying  cercbrnm  wljen  it  is  stripped  otl\  leaving  an  eroded  sur- 
face. In  the  moi-e  recent  adhesions  the  cortex  is  apt  to  be  pinkish 
in  color,  either  generally  or  in  limited  areas,  whilst  the  pia  is  thick- 
ened, its  cells  jmjliferatt*d,  its  vessels  tumid,  and  the  overlying 
arachnoid  als*)  sharing  in  the  mole*;ular  distnrl>ance.  Numerous 
spider  like  <"ells  are  found  in  the  cortex  immediately  l>ene^atb  the  pia» 
in  dii'ect  connwtion  with  its  cerebral  surface  and  with  tb^  vessels 
passing  from  it  into  tlie  cerebral  substauw ;  and  these  spider-like 
c*>Ils  arc  also  found  around  the  walls  of  the  bloodvessels.  When 
the  adhesions  are  olcl  there  is  a  coarse  fibrillar  a>nnection  l>etween  the 
pia  and  the  cHirtex,  and  this  takes  tlie  [*lace  of  the  normally  delicate 
Deuroglia.  That  the  spider-like  cells  are  not  found  so  frccpiently  in 
advanced  cases  of  insanity,  such  n^  senile  atrophy,  is  suppoHe<l  by 
Bevan  Lewis  to  l*t*due  to  tlie  fact  that  they  are  comparatively  early 
formations,  having  functions  to  |)erform,  which,  as  we  shall  soon  seej 
are  not  necessary  in  advauce<l  cerel>ral  <lisease ;  whilst  in  some  cased 
[they  have  suaniml>eil  to  a  fatty  licpiefaction. 

The  vascularity  of  the  ceixi^bral  substance,  both  gray  and  white, 
'  varies  very  considerably  in  different  tbrms  of  insanity,  these  variations 
[probably  Wing  due  not  only  to  the  i>artieular  form  and  its  mode  of 
[onset,  but  to  variable  external  factors.  In  some  t^ses  there  is  great 
I  congestion  Jn  othei-a  none  at  alt.  In  making  the  post-mortem  it  sliould 
be  remembered  that  much  will  de|H^nd    upon  whether  the  chest  is 

rned  first  or  last,  as  in  the  former  case  the  bloml  dniining  off  from 
thoracic  vessels  may  very  quickly  make  a  great  difference  in  the 
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vascularity  of  the  cerebrum.  The  increased  vascularity  is  sometimes 
limited  to  certain  areas  mapped  out  by  the  nutrient  arteries,  and  these 
are  usually  found  either  at  the  junction  of  the  white  and  gray  matter  or 
also  at  the  region  of  the  fourth  layer  of  the  pyramidal  cells,  this  peculiar 
distribution  being  probably  explained  by  what  has  been  observed 
in  injections  of  the  cortex,  viz ,  that  the  long,  straight  vessels  and 
their  horizontal  end-works  at  the  border  of  the  gray  matter  are  most 
readily  filled,  next  the  vascular  end-work  around  the  fourth  and 
fifth  layers,  and  lastly  the  vascular  end-work  in  the  third  and  the 
first  layers  respectively.  These  limited  mottlings  are  found  in  the 
more  acute  forms  of  insanity  or  where  the  patient  has  died  in  an 
epileptic  status.  The  mottlings  are  not  necessarily  pathological  con- 
ditions, however,  and  in  order  that  they  should  be  so  regarded  there 
should  be  found  with  them  minute  extravasations  of  the  small  ves- 
sels, oedema  of  the  tissues,  and  altered  consistence  of  specific  gravity, 
all  of  which  should  be  evident  to  careful  search  with  the  naked  eye, 
although,  of  course,  microscopical  examination  may  disclose  disease 
which  would  not  be  otherwise  visible.  An  anaemic  condition  of  the 
cerebral  substance  is,  however,  most  frequently  found.  Thus,  uniform 
pallor  cases  prevailed  in  841  out  of  1565,  or  in  53.7  per  cent.  In 
melancholia,  areas  of  pallor  or  diffused  pallor  are  not  infrequently 
found  in  the  cortex  supplied  by  the  carotid  system,  whilst  there  may 
be  hyperaemia  in  the  area  of  distribution  of  the  vertebral  arteries. 
The  most  extreme  forms  of  anaemia  are  found  in  chronic  phthisis, 
or  as  the  result  of  severe  hemorrhage,  as  in  the  post-partum  hemor- 
rhage ushering  in  puerperal  insanity. 

Focal  cerebritis,  usually  as  the  result  of  embolus  or  thrombosis,  is 
commonly  found  in  the  insane,  as  is  also  chronic  raeningo-cerebritis, 
but  diffused  cerebritis  is  very  rare.  The  tissue  of  cerebritis  is  usually 
not  discolored,  but  inflammatory  exudates  will  be  found,  and  granule- 
cells,  nuclei,  leucocytes,  and  pigment,  whilst  the  specific  gravity  will 
be  increased.  Close  to  such  cerebri  tic  patches  there  is  frequently 
a  white  or  yellow  softening  of  a  non-inflammatory  nature,  due  to 
plugi;iug:of  the  minute  vessels  or  to  the  pressure  of  the  oedematous 
tissue.  In  most  cases  of  insanity  this  cerebritis  is  due,  as  has  been 
stated,  to  vascular  changes.  In  general  paralysis,  however,  the  cere- 
britis spreads  throughout  the  brain  in  areas  that  are  not  explained 
l)v  any  capillary  distribution,  in  such  a  way  as  to  indicate  that  the 
lesion  is  due  to  cellular  change,  more  especially  as  the  occipital  con- 
vohitions  are  almost  invariably  spared,  the  changes  being  usually 
most  marked  in  the  frontal  and  parietal  lobes. 

Softening  frequently  occurs  ;  thus,  of  853  fatal  cases  of  insanity 
examined  l)y  Be  van  Lewis,  45.7  per  cent,  presented  brains  that  were 
of  normal  consistence  or  above  the  usual  degree  of  firmness,  whilst 
54.  J  per  cent,  were  softened,  either  as  the  result  of  disease  or  post- 
mortem change.  Aside,  however,  from  any  putrefactive  alteration,  a 
lessoned  consistence  of  the  brain  is  frequently  found,  although  it 
must  l)e  noted  that  the  cases  examined  have  been  mainly  those 
of  senile  atrophy,  general  paralysis,  and  organic  brain  disease, 
sucii  as  block  the  large  asylums.     This  lessened  consistence  is  due  to 
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(Bdeniit,  striK'tiiral  alterations  from  senile  fatty  degeneraiiou,  wide- 
spntiH  urtt'i'ial  disease,  ijr  inflamtnjittyn.  At  all  events,  the  vas- 
cular system  is  almost  invariably  involved  in  these  eases.  Before, 
however,  it  is  deter  mined  that  the  l>rain  is  lessened  in  eoiisist- 
enee,  great  w^nsidemtitm  should  l»e  ]>aid  to  llie  followinj^  factors  : 
(1)  the  lenjxth  of  time  after  death  at  which  tlie  post-mortem  has 
been  made;  (2)  tlie  *xmdition  of  the  tt^mperatur*.'  of  the  air  ;  (3)  tlie 
geneml  (X)oditi*)n  of  the  subjeet.  It  is  a  very  ditticnlt  matter  tu 
obtain  firm  brains  in  onr  large  cities  from  tlie  eleema'^ynary  institu- 
tions tille*l  with  the  half-starveil  and  Inckle.ns  outcasts  of  m<:>dern 
civilij^ation^  and  it  is  espwiully  iliffienit  to  obtain  them  in  warm 
weather.  Thus,  tlie  brain  of  the  byinl>4hrower  who  recently  at- 
tempt (^tl  to  kill  Russell  Sage  with  dynamite  was  in  a  firm  state  hfty- 
three  hours  after  death,  whilst  shortly  afterwarrJ,  in  the  month  of 
April,  when  tlie  temperature  for  two  or  three  days  had  risen  to  80^ 
und  85°  in  the  shade,  I  examined  a  brain  from  one  of  the  institutions 
ujM.m  Blaekweirs  Island,  of  a  roan  who  had  Ijeen  apparently  healthy 
until  shortly  Ijeture  his  death,  and  found  it  so  soil  as  to  make  it 
useless  tor  purposes  of  section.  In  another  patient  of  mine  i.-onsid- 
enible  medico-legal  interest  liingetl  upon  the  qut^tion  as  to  whether 
the  bniin  was  pathologically  softentHl,  as  I  thnii^ht  it  was,  for  the 
patient  was  a  young  man  of  thirty  who  died  suddenly  from  cerebral 
syphilis  in  very  i\M  weather,  in  ttie  month  of  January,  and  yet 
only  twenty-three  hours  alter  dmth  the  oei-ebrum  was  found  to  Ix^ 
m  soft  that   neither  hemisphere  eoidd   lie  lifte<l  by  any  large  {nart 

f  it  wit  htm  t  the  dt^pendent  portions  slipping  away.  When  there 
are  extreme  degrees  of  softenings  this  can  be  readily  enough  deter- 
mined, and  one  of  the  best  tests  of  this  crmdition  is  to  see  w  hether 
the  braiO'Sul>stanc«?  can  t>e  washed  away  by  a  gentle  stream  of  water. 
The  localized  softenings  which  are  found  in  insanity  are  very  similar 
lio  those  which  are  found  in  general  soflening  of  the  hrain  (l>agt*8 
im  and  307). 

.    Atrophy  of  the  cerebral  gray  and  white  matter  frequently  occurs 
after  the  acute  insanities,  and  also  in  the  chronic  forms^  ana  it  may 
be  either  general   or   ltH»silizc<b     It  may  Im^  the  n^sult  of  an   intlam- 
:itory  process,  from  disease  f>f  the   nutrient  arteries,  or   it  may  be 

ue  to  non-iutlammatory  cellular  alterations,  as  in  epilepsy. 
Miliary  sclerosis  is  a  certain  change  in  the  cerebrum  about  which 
U»ere  has  been  great  difference  of  opinion.     Many  very  competent 

jservers  believe  that  these  changes  are  artificial  products,  so-called 

rfrfaclif^  whilst  others  maintain  that  they  are  genuine  pathological 
itms,  and  amc>ng  this  latter  number  are  Batty  Tiikc  and  Ruther- 
rl»  who  fii"St  describixl  it  in  1868  ;  Kesteven,  who  wrote  upon  it  in 

HH^  ;  and  Bevan  Lewis,  who  lias  given  an  exoee<iingly  minute  and 
ila^K)rate  aceouot  of  it  in  his  nx^cnt  work.  Lewis  states  that  this  con- 
dition is  found  in  ()erfe<nly  fresli  brains  lx*fore  any  reagent  has  l>een 
applied.     I  can  confirm  Lewis  in  this  latter  ol>servation,  although  I 

ni  not  prepared  to  say  that  similar  conditions  may  not  be  foun<l  in 

niins  tnat  have  U^n  preserved  in  aleobob  The  best  description  is 
that  of  Bevan  Lewis,  just  alluded  to.     Miliary  sclerosis  is  usually 
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found  iu  the  white  matter  of  the  cerebrum,  pons,  and  medulla,  and 
the  lateral  columns  of  the  spinal  cord,  and  it  is  best  studied  in  the 
latter  site,  although  it  is  more  often  met  with  in  the  cerebral  medulla. 
On  holding  up  a  staiued  section  to  the  light,  little  bright  pelludd 
points  are  seen  scattered  throughout  it,  just  perceptible  to  the  naked 
eye,  aud  they  are  also  seen  by  reflected  light,  but  not  by  direct  trans- 
mitted light.  A  low  power  shows  that  each  of  these  consists  of  a 
lobulated  patch,  some  twenty  to  fifly  millimetres  in  diameter.  In  the 
brain  they  are  limited  to  the  white  medullated  structure,  abruptly 
terminating  as  they  approach  the  cortex,  or,  rarely,  extending  into 
the  lower  zone  of  the  gray  matter.  The  perivascular  nuclei  are 
often  very  greatly  proliferated,  many  granular  hsematoidin  masses 
cover  the  sheath  of  the  vessel,  and  at  a  certain  stage  there  is  always 
an  increase  of  the  spider-cells.  When  present  in  the  spinal  cord 
miliary  sclerosis  becomes  still  more  evident,  and  in  many  cases  both 
lateral  columns  are  filled  with  these  minute  bodies.  The  latter  con- 
sist of  colorless,  translucent  patches  of  molecular  material,  with  a 
stroma  of  exceedingly  delicate  fibrils,  and  in  them  are  frequently 
seen  varicose  medullated  fibres,  whilst  they  are  surrounded  by  scle- 
rosed tissue.  All  the  medullated  fibres  in  a  line  with  the  lesion  are 
markedly  diseased,  end  directly  in  the  lesion,  and  are  often  regularly 
moniliform,  the  medullary  matter  being  broken  up  into  beads,  or  ir- 
regularly varicose,  or  it  may  lie  in  large  pyriform  masses,  whilst 
beyond  the  fibres  often  lie  naked  and  swollen  axis-cylinders.  Imme- 
diately surrounding  these  nerve-fibres  are  usually  a  large  number  of 
spider-cells.  Tuke  aud  Rutherford  had  regarded  the^  changes  as 
duo  to  sclerosis,  but  the  latter  of  these  writers,  after  viewing  Bevan 
Lewis's  sections  in  1889,  agreed  with  him  that  these  changes  were 
duo  to  a  subacute  inflammatory  or  degenerative  change  in  the  medul- 
lary nerve-tracts,  at  least  iu  most  cases. 

There  are  genuine  forms  of  sclerosis  found  in  certain  cases  of  in- 
sanity, however,  besides  the  lesion  which  is  designated  a.s  miliary- 
sclerosis.  Pozzi  has  described  a  form  that  he  calls  disseminated 
atrophic  granular  sclerosis,  in  which  he  found  symmetrical  lesions  iu 
the  two  hemispheres,  particularly  implicating  the  frontal  and  parietal 
lobes  and  the  paracentral  lobule,  and  isolatedly  in  other  parts  of  the 
brain.  The  convolutions  were  atrophied  and  as  if  wormeaten  and 
gmnular. 

So-callod  col/old  degeneration  of  the  brain  consists  of  certain  round 
or  oval  h(Klies  from  six  to  twelve  or  even  forty  millimetres  in 
(lianiot<T,  often  found  in  the  brain  aud  spinal  cord  of  the  insane  in 
groat  numbers.  Like  miliary  sclerosis,  there  is  a  great  difference  of 
opinion  as  to  whether  these  are  artificial  productions  or  genuine 
lesions.  They  are  homogeneous,  devoid  of  concentric  markings, 
colorless  and  pellucid,  slightly  tinged  by  hiematoxylin,  but  unaffected 
by  carmine  or  aniline  dyes,  and  exhibiting  no  reaction  to  iodine  or 
sulplmrie  acid.  They  are  seldom  found  in  the  gray  matter,  and  when 
they  are,  it  is  only  in  the  large  niedullatt^d  tracts,  or,  more  rarely, 
in  the  intracortical  arciform  fibres.  They  follow  the  course  of  the 
nuKliillated  fibre,  and  the  axis-cylinder  can  often  be  traced  through 
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seem  to  terminate  within  thi 
nnolei  attarhetl  to  them,  wliicli  set^mmgly  come  froin  tlie  spider-eelL 
This  colloid  lx)dy  in  attaclicd  to  the  mi'dullatCNl  \\\n^^  and  i^  not  re- 
movable like  the  miliary  lesion,  and  under  eertarn  eonditioos  they 
iHXjL^me  opalcHceiU  or  granular,  swell  np,  burst  their  albuminous 
^lieaths,  and  swim  around  in  masses.  Bevau  liewis  giv<^  the  same 
explanation  of  their  origin  as  that  wliich  he  otfern  for  miliary  scle- 
rosis. 

In  insauity  there  is  frefjuently  a  granular  disintegration  of  nerve- 
eellSy  8o  that  they  l»ecH>nie  swollen  and  more  splierical,  lose  their 
honiogeneity^  and  show  gramdar  formation,  whilst  tlje  protoplasm 
and  nucleus  tint  but  faintly  with  carmine  or  aniline  dyes.  The 
nucleus  often  shares  in  the  degeuemtion,  beeomiug  angular  or  dis- 
torted* whilst  the  ordinary  pigment  of  the  ^-ell,  which  is  ngnally  col- 
lated at  its  l>ase,  IxxJomes  ilitliLsed,  and  the  cell  take^^  on  a  yellow 
hue.  The  latenil  pnKt^scs  and  the  apex,  too,  are  aifected,  and 
dwindle  and  disappear;  but,  curiously  enough,  the  prociss  iVum  the 
bage  generally  remains,,  although  it  may  be  swollen  and  witliout  a 
miliary  sheatlu  In  many  cases,  too,  the  cells  are  totally  dif^inte- 
in^ted,  tlieir  site  being  marked  by  a  granular  mass.  Tlie  bloodves- 
sels also  i>artake  of  the  change.  Tlie  perivascular  spaces  become 
enlarged  with  fatty  granules  and  deposits  iif  hiematin,  and  tlie  ves- 
sels are  generally  atlieromutous  and  covered  with  fatty  granules. 
The  cerebral  parenchyma  around  tlie  cells  and  the  vessels  is,  as  a 
rule,  full  of  fatty  granules.  The  first  description  of  this  granular 
degeneration  was  given  by  Majon  It  is  es[>eeially  tm|uent  in  senile 
atrophy. 

Pigmentary  or  fuscous  degeneration  of  the  uerve-cells  is  frequently 
found  in  epileptic  insanity  and  general  jiaresis.  In  order  to  estimate 
this,  however,  an  acquaintance  is  needed  witli  the  usual  amount  of 
pigraentaliou  of  the  nervc^wlls,  the  gray  matter  of  the  brain  and 
spinal  cord.  A  fresh  cell  of  the  cortex ^  exam i net!  in  a  sa-tion  pre- 
|iared  liy  the  microtome,  presents  at  oue  of  the  inferior  angles  or  along 
the  base  a  small  collection  of  golden-yellow  pigment,  from  which  a 
number  of  dark  amorphous  granules  are  scattereil ;  and,  although  this 
pigment  is  surroundetl  by  a  protoplasm,  it  is  yet  ipiite  distinct  from 
the  latter,  and  it  often  encircles  the  nueleua  cont.'ontrically.  In  the 
pathologically  pigmented  cell,  however,  the  whole  ei'll  Ijccomes  tumid, 
and  instead  of  iMung  elliptic,  is  of  pyriform  or  spheroidal  contour. 
Tije  pigment  is  greatly  increased  in  quantity.  The  cell  [n'otoplasni 
stains  intensely  with  aniline  blue-black,  and,  if  subjtxl<d  to  this  dye  for 
more  than  a  very  short  period,  the  un pigmented  proto|>lasm  and  the 
nucleus  Ixxjome  obscured.  At  the  same  time  the  pigmcnt*3d  portion 
is  entirely  uuatlected  by  aniline  or  airmiue  dyes,  and  l>ecomes  of  a 
bright  yellow  or  brownish-yellow,  and  has  a  rough,  granular  look. 
The  nucleus  is  deeply  stained  by  the  usual  reagents-  As  the  f>igmen- 
tary  degeneration  prm-etnls,  other  elianges  ensue.  The  nucleus,  prolw 
ably  from  retraction  of  the  unaffected  protoplasm,  is  drawn  towanl 
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the  apex,  or  laterally,  or  even  toward  the  base.  This  nucleus  may 
be  pigmented,  but  it  usually  loses  the  oval  contour  and  becomes 
more  or  less  irregularly  angular.  The  staining  by  aniline  may  grow 
to  be  less  evident.  The  lateral  process  may  dwindle  or  disappear. 
The  pigmented  area  appears  to  be  separated  from  the  rest  of  the  cell 
by  a  capsule  of  more  deeply  stained  material,  and  at  this  period  there 
may  be  one  or  more  highly  refractile  spots  in  the  nucleus.  Finally, 
there  is  a  general  shrinking  of  the  cell,  or  the  cell  may  be  filled  by 
a  somewhat  bright,  translucent,  colorless  material,  its  outline  may 
be  so  faint  as  to  cause  it  to  be  easily  overlooked,  and  vacuoles  may 
appear.  The  granular  pigment  in  fresh  sections  is  unafiected  by 
ether,  alcohol,  caustic  soda,  or  fuming  nitric  acid.  When  the  cells 
are  well  advanced  in  degeneration,  this  pigment  may  be  decidedly 
darkened  with  a  one  per  cent,  solution  of  osmic  acid,  and  a  small 
portion  of  fatty  matter  may  thus  be  evidenced. 

Bevan  Lewis  has  called  attention  to  an  arrest  in  development  of 
the  nerve-cells  in  certain  cases  of  epileptic  idiocy  and  imbecility, 
especially  in  the  second  and  third  layers  of  the  cortex.  These  de- 
generated cells  are  normal  so  far  as  r^ards  contour  and  branching, 
but  degenerated  by  the  granular,  pigmentary,  or  fatty  conditions  of 
their  contents,  and  they  are  completely  unaffected  by  the  staining 
reagent  employed.  That  it  is  not  a  retrogressive  process  is  main- 
tained by  Bevan  Lewis,  because  he  thinks  that  if  the  granular,  pig- 
mentary, or  fatty  condition  were  a  diseased  process,  this  would  be 
progressive  and  result  in  complete  disintegration,  and  also  because 
the  nucleus  of  these  cells  is  usually  displaced,  so  that  instead  of  being 
at  the  junction  of  the  apex  j)roce}^  of  the  cell,  it  is  often  pressed  and 
flattened  against  the  sides. 

The  formation  of  vacuoles  in  nerve-cells  is  always  associated  with 
granular  degeneration,  although  granular  degeneration  may  exist 
without  vacuolation.  Vacuolated  nerve-cells  are  met  with  in  senile 
atrophy  and  in  chronic  alcoholism.  The  cell  contains  oval  or  sphe- 
roid bodies,  colorless  and  lustrous,  highly  refractile,  unaffected  by  any 
staining  reagent,  and  in  some  cases,  when  the  refractile  quality  is 
wanting,  the  contents  of  the  vacuole  will  be  seen  to  have  escaped  by 
rupture.  It  has  been  suggested  that  this  condition  of  vacuolation  is 
due  to  defective  oxidation,  inasmuch  as  it  occurs  in  phosphorus- 
poisoning,  which  induces  a  fatty  degeneration  from  increased  meta- 
morphosis of  albumin,  but  chiefly  from  interference  with  the  oxidation 
of  the  tissues  through  destruction  of  the  red  blood-corpuscles.  The 
experiments  of  Voit,  Bauer,  Popow,  Danilo,  Kreyssig,  and  Flesch 
upon  dogs  and  rabbits  also  indicate  that  phosphorus  and  arsenic  pro- 
duce a  granular  degeneration  and  vacuolation  of  the  ganglion-cells 
of  the  spinal  cord.  Flesch  and  Trzebinski  attribute  the  change  to 
the  reaction  of  chrome-preparations,  and  the  latter  states  that  the 
lesion  was  never  observed  by  him  in  fresh  preparations,  although 
Lewis  flatly  contradicts  them  both.  In  some  cases  the  nucleus  alone 
is  vacnohited,  which  occasionally  occurs  in  the  small,  angular  cells  of 
the  second  layer  of  the  cortex,  and  in  one  case  sketched  by  Bevan 
Lewis  the  change  was  so  extensive  that  almost  every  cell  was  affected. 
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•W betber  it  iss  important  or  not  to  make  a  disdaetion  l>etween  vaeuo- 

btiou  of  the  ci^ll  and  va^-uulatioii  of  the  nm-Ieus  is  at  prc^sent  unde- 
tentiiiml,  Init  Bt^van  lAnvis  thinks  tliat  there  is  a  difterenre  in  the 
pathogenesis  of  each  le&ion,  because  he  regards  it  as  improbable  that 
defective  oxidation  should  Mwt  only  one  layer  of  nerve- elements, 
and  this  the  smallest,  as  it  seemingly  does  in  vacnolation  of  the 
whole  cell,  so  that  here  presumably  the  amse  is  in  some  textnnd 
cliange  in  the  cell  itself  or  its  eon uet^t ions. 

Some  extremely  valuable  and  interesting  nbservatioos  upm  the 
Wood  of  the  insane  have  been  made  by  Macphail,  ami  to  this  essay 
the  prize  and  the  bronze  medal  of  the  Metlieo-Psyeholo^ittil  Associa- 
tion of  Great  Britain  were  justly  awardetl  in  1884,  Examining  a 
Qiimber  of  cases  of  general  paiidysis,  epilepsy,  dementia,  and  many 
UDclassified  cases  of  insanity,  lie  arrives  at  the  eunehistons  that  while 
there  is  no  evidence  that  autemia  io  itself  is  the  cause  of  insanity, 
yet  an  aniemic  condition  of  the  blood  is  undoubtedly  iu  nuiuy  eases 
intimately  associated  with  mental  disease  ;  that  the  blotKl  in  the  de- 
mented class  of  asylum  patients  is  deficient  in  luenioglobiu  and  in 
biemooytes,  and  that  deterioration  ivrugresses  as  age  arlvances  :  that 
the  blood  i*f  [latientK  kuown  to  lie  addicted  to  masturbation  is  det»^ 
rif»rate<l  in  a  marked  degree ;  that  the  blood  is  below  the  normal 
standard  in  general  paralysis,  and  the  deficiency  is  greater  in  the 
active  and  completely  paralyzed  stages  of  the  disease  than  in  the  in- 
tervening jM»rio4ls  of  inactivity  and  qinief^Mx^nce  ;  while  there  is  a 
deficiency  in  the  quality  of  the  blo*xl  of  *^pileptics,  the  dt^ Tease  is 
not  so  pronounced  as  in  ordinary  dements  at   the  same  age  ;  that 

SroloDged  and  continued  doses  of  bromide  of  p<»tas^inm  <lo  not  cause 
eterioration  in  the  quality  of  the  blood  ;  that  prolonged  attacks  of 
excitement  have  a  deteriorating  influence  on  tlie  quality  of  the  Ivloorl ; 
and  that  the  blooil  of  the  average  numlier  of  patients  on  admission 
is  cHJOsiilembly  below  the  normal  standard.  He  als<3  found  that  in 
those  who  recovered  the  quality  of  the  Motxl  was  improvel  during 
residence?  iu  the  asylum,  and  that  on  discharge  it  was  not  much  l>elow 
the  Dornial  standard.  There  was  also  a  close  connection  between  gain 
tn  weight,  improvement  iu  the  quality  of  the  blotxl,  and  mental  re- 
covery ;  and  while  there  was  a  definite  improvement  in  the  condition 
of  the  blood  during  mental  convalescence  in  all  cases,  the  improve- 
ment was  both  more  protiouneed  and  moi-e  rapid  in  those  who  had 
had  tonic  treatment.  He  tbund  four  tonics  to  be  most  efficacions, 
either  alone  or  in  combination,  in  restoring  the  quality  of  the  blood, 
and  these  were  in  order  of  their  value:  iron  and  quinine,  iron  alone, 
sirvi'hnine,  and  malt-extract.  Arsenic  was  of  little  value  as  a  blood 
tonic  in  these  cases,  and  quassia  and  cod-liver  oil  did  not  give  satis- 
factory IX'SultS. 


CHAPTER    VII. 

MELANCHOLIA. 

Definition.  Melancholia  is  a  form  of  insanity  in  which  there 
is  a  profound  melancholy,  the  cerebral  reflexes  are  lessened  and 
attended  with  great  mental  distress,  and  there  is  oflen  a  suicidal 
impulse. 

Clinical  History.  Melancholia  may  be  divided  into  four 
forms : 

1.  Simple  melancholia ; 

2.  Agitated  melancholia,  or  melancholia  agitata ; 

3.  Hallucinatory  melancholia ; 

4.  Melancholia  with  stupor. 

The  simple  form  may,  in  its  slighter  degrees,  bear  an  almost  indis- 
tinguishable resemblance  to  an  ordinary  depression  of  spirits,  and 
yet,  .even  in  the  slighter  cases,  there  is  a  peculiar  visage  of  mingled 
woe,  shadowy  mental  dulness,  and  distrust,  that  is  instantly  detected 
by  an  experienced  eye.  Relatives  and  friends,  so  intimately  ac- 
quainted with  the  patient  as  to  be  competent  to  notice  mental  shades 
of  difference,  will  observe  something  wrong,  although  they  cannot 
always  define  it.  Even  in  these  slighter  degrees  the  mental  reflexes 
are  attended  with  mental  pain  ;  in  other  words,  any  impression 
eoraing  to  the  cortex  from  without  is  painful.  The  sights,  sounds, 
and  sensations  that  were  wont  to  give  pleasure  now  cause  paiu.  Wife, 
children,  other  relatives,  friends,  pleasant  sights,  harmonious  sounds, 
agreeable  odors,  savory  savors — ^all  produce  mental  distress.  The 
most  agreeable  or  mirthful  object  cannot  reach  the  mind  without 
metamorphosis,  in  its  passage  through  the  melancholiac  cortex,  into 
something  mournful.  It  is  almost  impossible,  therefore,  to  make  the 
patient  smile.  There  are  certain  symptoms  of  great  diagnostic  value 
in  this  simple  melancholia,  as  I  have  discovered,  viz. :  a  peculiarity 
of  the  melancholia,  an  obstinate  insomnia,  and  {x?culiar  sensations 
(to  which  I  have  given  the  name  of  the  post-cervical  ache)  in  the  back 
of  the  head  and  neck,  or  at  the  vertex,  or  up  and  down  the  spine. 
With  these  I  shall  deal  more  in  detail  a  little  further  on.  In  this 
simple  melancholia  the  memory  is  usually  maintained,  although  at 
the  acme  of  the  disease  in  some  cases  there  may  be  a  slight  impair- 
ment, so  that  the  events  of  this  period  are  afterward  remembered 
mistily.  Tiie  reasoning  faculties,  so  far  as  the  melancholia  permits, 
arc  usually  intact,  so  that  the  patient  can  reason  well  enough  except 
as  the  painful  mental  reflexes  warp  the  mind  by  converting  all  sen- 
sations into  painful  ones  Simple  melancholia  is  usually  without 
hallucination  or  illusion,  except  in  the  most  marked  types,  and  even 
then  the  hallucinations  or  illusions  last  only  a  short  time. 
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In  ballucinaUiry  melancholia  the  Trielant'haly  is  nniv\\  inoro  pro- 
Dounoed.  The  puticot  has,  in  addition  to  the  ^Minfii!  mental  reflexes, 
distressing  hallucinations  and  illusions.  He  lives  iu  a  n*alm  of  terror. 
Not  cmly  does  the  disea-^d  eortex  make  painful  the  myriad  oixlinary 
sensations  travelling  in  from  the  various  sensory  strnetures  of  the 
body — retina,  ear,  tongue,  nostrils,  skin,  mucfjus  membrane,  genital ia^ 
viseera — but  it  ct>nverts  them  into  halltidnaiioos  and  ilbnions  of  the 
most  terrifying  character,  and  aceoiTliog  to  the  degree  of  the  melan- 
eholiac  eortieal  transforming  power  is  the  amount  of  mental  disti^ess 
DiaDifested  by  the  patient*  Some  lireak  out  with  oefmaional  excla- 
matioos  of  suppressed  agony,  as,  "  My  (:?ud,  I  cannot  stand  tliis  any 
longer,''     Others  will  tell   you,   with  tears  streaming  down  their 
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cheeks,  that  they  have  committed  the  unpardonable  sin,  and  that 
they  are  damned  in  the  eyc^  of  (4^x1  and  man»  Some  will  have 
paroxysms  of  great  distress*  Others  will  be  in  constant  agitation, 
wringing  their  hands,  praying,  beseeching,  tears  streaming  down 
their  cheeks,  incoherent,  j.X'rhaps  violent  (mrlanvhoUa  a^Uaia).  (Fig. 
17L} 

Melanebolia  with  stupor  is  a  forni  iu  which  the  stupidity  eomea 
early  in  the  diseasf^  and  it  is  to  l>e  tlistinguished  by  this  feature,  as 
well  as  by  the  degree  of  tlie  melauebolia,  from  the  slight  temporary 
stupidity  which  sometimes  supervenes  in  convalescence  from  the 
other  forma  of  insanity.  In  this  form  the  patient  sits  mute,  mo- 
tionless, almost  expressionless  {mekmcholia  aUonifa ;  an^edonnerte 
Mflanctmlie  of  the  Germans).  (Fig.  172,)  Occasionally  there  are 
alight  cataleptoid  9ym|itoms.  Tlie  silence  may  at  times  be  broken 
bv  some  muttered  expressions  of  mental  distress.     When  the  patient 
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18  addressed,  it  ia  evident  that  he  is  eonfus^  mentally^  and  he 
look  at  one  with  a  bewildered  expre^sioQ.     Little  as  the  tkee  ludi- 
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caters  it,  however,  these  eases  are  tormented  by  the  most  frightful 
mental  terrurs,  and  tlie  patients  will  afterward  speak  of  this  period 
witli   horror  when  tliey  have  retained  memory  of  it.     Fortunately, 
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however,  in  this  melaucholiii  with  stupidity,  as  well  lus  m  haniieioa- 
tory  melancholia,  the  meinory  is  generally  imimtrcd  throughout  the 
worst  periods  of  the  disease. 

In  auy  of  these  forms  the  patieot  may  have  eertain  vague  distress- 
ing sensations  in  the  pnecordia,  causing  great  fear,  and  sometimes 
productive  of  sudden  outbr^-aks  of  violence,  (This  is  the  so-called 
pr€£cordM  fmr  of  the  Germans.)  These  sensations  are  prubalily 
ordinary  praK-ordial  sensations,  as  of  palpitation  from  intestinal  reHex 
or  functional  t^rdiac  trouble  ;  and  when  we  consider  how  apt  tliey  are 
to  cause  alarm  in  the  perfectly  sjine,  we  can  imagine  with  what  terror 
they  will  inspire  a  mc^lancholiac  as  tiiey  are  transmitted  to  his  woe- 
producing  cortex*  All  cases  subjetl  to  tliis  prascordial  fear  are  dan- 
gerous. 

All  these  forms  of  melancholia  have  certain  |}eculiarities  in  com- 

^  mon,  namely : 

^m  Suicidal  tendencies ; 

^K  Violent  outbreaks; 

^f  Self-limiting  or  developmental  tendencies; 

F  Occasionally  pr(e<'ordial  fear. 

'  The  slighter  the  melancholia,  the  less  will  be  the  mental  distress, 

and,  therefore,  the  less  will  be  the  suicidal  t^endency  ;  but  even  in 
the  slightest  cases  these  patients  cannot  be  trusted,  InH^ause  a  suicidal 
impulse  may  develop  suddenly,  and  it  is  pre<^isely  in  these  milder 
cases  that  the  most  deliberate  and  earcfully  plaunetl  suicides  occur. 
A  patient  of  this  mild  ty|>e,  whom  I  saw  many  years  ago  in  consul- 
tation, was  regarded  by  bis  family  as  entirely  harmless,  yet  one  day 
when  his  daughter  left  him  for  a  moment  to  go  into  an  adjoining 
room,  he  slipped  out,  walked  over  two  mih^  to  the  park,  around 
which  he  tramped  for  fully  an  hour,  until  he  had  seleetedj  with  ex- 
eellent  fudgment,  about  the  most  secludetl  spot  in  the  grounds,  then 
tore  up  his  shirt,  made  a  rope  of  it,  and  hung  himsi^If  to  a  branch 
of  a  tree.  Another  patient,  although  occasionally  agitated,  was 
thought  to  be  so  harmless  that  former  prt?cautionary  measures  were 
abandoned.     She  had  consented  ouite  cheiTfully  to  go  to  an  asylum, 

iBB  the  family  means  were  limitea,  and  had  made  her  arrangements 
quietly  and  dotrilely.  Just  before  starting  her  mother  attempted  to 
let^ture  her,  in  a  mild,  motherly  way,  ui>on  tlie  necessity  of  being 
more  cheerful,  when  she  bwtirae  greatly  excited,  suddenly  drew  out 
m  wiep  of  papr  from  her  axilla,  took  the  end  of  a  match  trom  under 
her  long  finger-nail,  where  slie  had  secreted  it,  lit  the  [taper,  and  set 
fire  to  her  nightgown,  sustaining  a  frightful  burn  on  the  thigh  and 
aMomen.  Under  pro|M?r  treatment,  however,  this  suicidal  impulse 
0oon  disappears  from  the  milder  forms. 
Violent  outbreaks  of  a  homicidal  nature  are  usually  only  observed 
in  the  graver  forms,  as  in  the  agitated  melancholia  and  the  melan- 
cholia with  stupidity. 

The  milder  forms  of  melancholia  can  be  distinguished  from  neur- 
asthenia by  means  of  the  three  symptoms  to  which  I  have  callcil 
attention,  namely,  the  peculiar  faciei,  the  insomnia,  and  the  post* 
rvical  ache.     The  facie>i  is  something  that  cannot  be  representeil 
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by  a  photograph,  as  I  have  already  fiaid|  becauiae  the  verr  ad  of 
oonscioiiBly looKing  at  an  objeot|  aa  in  having  a  photognph  tak«n^ 
disturbs  the  slight  onoonsdous  play  of  the  mosdes  that  makes  the 
expression.  In  very  marked  caaea  of  this  form,  however,  the  fa/tia 
will  be  so  pronoonded  that  it  is  apparent  to  anyone^  aa  in  a  xeoent 
wdl-known  case  that  figured  in  the  oourts,  in  whidi  the  qoeatioD  of 
shamming  was  brought  np,  and  oonoeming  which  I  was  asked 
whether  it  was  not  possible  for  an  actor  to  assume  the  patientfs  ex- 
pression ;  to  which  my  answer  was  that  while  aa  actor  m^t  assume 
it  for  a  short  period  of  time,  it  would  be  beyond  human  powers  of 
imitation  to  continue  it  for  days  and  weeks,  much  less  numtba.  This 
peculiar /oeieg  is  made  up  of  an  expression  of  gloom  and  ansfHcion. 
The  post-cervical  ache  is  the  name  which  I  have  given  to  a  peculiar 
complex  of  sensations  that  these  milder  patients  usually  experience, 
generally  in  the  occiput  and  in  the  upper  part  of  the  neck,  althoogb 
in  exceptional  cases  the  sensation  may  extend  up  to  the  vertex  and 
even  over  to  the  brow,  or  in  the  other  direction  down  the  wliole 
len^  of  the  spinal  cord.  The  sensation  varies  so  from  patient  to 
patient  that  it  is  impossible  to  give  it  an  accurate  name,  aa  one  will 
call  it  an  ache,  another  a  pun,  or  a  thrilling  sensation,  or  a  frightened 
feeling,  or  a  creeping,  or  a  throbbing,  or  an  uneasiness,  and  so  on 
through  all  the  gamut  of  sensory  perceptions.  In  176  esses  of  this 
disease  which  I  liave  examined  all  three  symptoms  were  present  in 
64  per  cent,  whilst  in  18  per  cent  the  post-cervical  aohe  waa  laddng 
and  the  insomnia  was  absent  in  only  ten  cases.  The  insomnia  varies 
greatly  in  degree.  In  some  cases  it  may  be  so  great  that  the  patient 
will  only  obtain  an  hour  or  two  of  sleep  for. months,  while  in  others 
it  may  merely  cut  off  half  an  hour  of  slumber,  or  even  occur  from 
time  to  time,  or  for  a  short  period  at  the  onset.  Usually  it  persists 
for  months  after  the  other  symptoms  have  disappeared,  ana  if  not 
properly  treated,  it  may  last  for  years;  indeed,  I  attach  so  much  im- 
portance to  this  symptom  that  I  never  consider  a  patient  cured  until 
the  tendency  has  been  th6roughly  eradicated.  In  some  few  happy 
cases,  however,  it  disappears  with  promptness,  and  does  not  return. 
It  has  been  objected  to  ray  discovery  of  these  three  symptoms  that 
they  are  not  always  present,  and  that  even  if  they  are,  one  or  more 
of  them  are  often  found  in  other  mental  diseases.  To  the  first  ob- 
jection I  would  answer  that  I  have  yet  to  see  the  first  case  of  indubit- 
able simple  melancholia  in  which  two  of  these  three  symptoms  have 
not  been  present,  and  I  think  that  my  opportunities  of  seeing  such 
cases  are  sufficient  to  warrant  me  in  attaching  a  value  to  this  fact 
In  reply  to  the  second  objection,  my  critics  do  not  seem  to  understand 
the  very  simple  fact  that  I  do  not  claim  for  these  three  symptoms 
fieparately  the  diagnostic  value  which  I  do  claim  for  them  when 
grouped  together.  We  should  never  forget  that  just  as  we  have  so 
many  letters  in  our  alphabet,  from  which  in  varying  combination  are 
formed  the  different  words  that  constitute  our  language,  so  have  we 
so  many  symptoms  in  medicine  which  can  be  readily  catalogued,  and 
from  the  varying  combination  of  which  we  make  our  diagnoses  of 
the  different  diseases ;  and  that  just  as  the  individual  letter  is  of  small 
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ini|>ortanoe,  so  ie  the  individual  symptom  of  relative  insi^Di!icaD4>e. 
In  addition,  it  slioiild  not  he  forgottjen  that  melancholia,  the  discaae^ 
is  not  melaneholy,  the  mcKKK 

Those  milder  forms  of  melancholia  are  s^^'If-limlted,  lasting  from 
three  months  in  the  very  mild  eases  that  are  proj^erly  treated,  to 
nine  and  twelve  months  or  even  longer  in  the  severer  cases,  espe- 
cially  in  those  occurring  in  elderly  and  broken-<lown  individnals. 
All  these  forms  of  melancholia  have  a  slight  developmental  ten- 
I  deocy,  so  that  it  h  not  always  possible  tu  proguoslicate  the  gravity 
of  the  disease  nntil  it  has  been  established  for  several  weeks. 
Causation.     The  causes  of  melancholia  are — 

Heredity  ; 

The  emotions ; 

Mental  and  j physical  overstrain  ; 

Surgical  operations ; 

Inanition  ; 

Pelvic  disease ; 

I  n t est  i  n a  1  de rangeraen t ; 

Febrile  diseases; 

Parturition  ; 

Derangement  of  aWoniinal  viscera  ; 

Dialjetes. 

Although  melancholia  is  sometimes  of  hereditary  origin,  it  oc^nirs 
much  more  frccjticntly  without  lieredity  ;  and  even  in  the  cn^s  where 
there  is  heredity  this  may  consist  of  melancholia  itself,  a  predispasi- 
tion  to  insanity,  or  a  neurotic  tendency. 

The  emotions  are,  if  I  may  judge  by  my  own  experience,  by  far 
the  most  fre*|nent  of  all  th«>  i-auses  of  melancholia.  This  h  contrary 
to  the  general  belief,  wliich  is  that  one  of  the  diaijnostic  signs  ot 
melancholia  m  the  caiisclcs.«?nws  of  tlie  melanclioly  ;  but  I  can  confute 
this  with  many  cases  from  my  c^sc-lK)ok,  One  of  the  most  typical 
cases  that  I  ever  saw  was  causeil  in  a  mother  by  the  death  of  her 
only  childj  whilst  another  followed  din^^tly  upon  the  death  of  a 
friend,  another  I)eeau8e  of  jealousy  of  her  husband,  and  so  on. 

Mental  and  [jhysical  overstrain  is  a  fre<|uent  cause,  and  tins  fact 
also  contradicts  the  l>elief  in  the  caiisclessness  of  melancholia.  In- 
deed, I  think  that  tlie  two  most  frequent  causes  of  this  mental  dis- 
ease are  mental  and  physiml  overstrain  and  the  emotions. 

Surgical  opcmtions  *x'casioually  cause  melanc4iolia.  I  Imve  not, 
however,  thought  it  pro|K*r  to  classify  the  cases  of  melaneholia  fol- 
lowing o|)t*ratit>ns  in  a  separate  chapter,  for  titey  diHer  in  no  wise 
from  melancholia  from  other  causes.  It  is  a  curious  fact,  to(3,  as  I 
shall  have  tHXHsion  to  fniint  out,  that  surgical  o|>eratmn8  will  same* 
times  relieve  melancholia. 
Inanition  is  a  rare  cause. 

Pelvic  disease  in  the  female  is  frequently  causative  <^f  melancholia* 
It  is  a  great  mistake,  however,  for  gynecologists  to  assume,  as  they 
so  often  do,  that  relief  of  |)elvic  lesions  will  of  it&*If  cure  the  mehin- 
eholia.  This  will  sometimes  happen,  but  it  is  much  more  frequently 
die  ease  that  the  melancholia  must  itself  be  treated^  and  it  will  often 
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disappear  in  spite  of  the  persistence  of  the  pelvic  lesion  which  has 
been  causative  of  it. 

Intestinal  derangement  often  causes  melancholia;  and  the  most 
frequent  of  these  intestinal  lesions  is  a  functional  derangement  of  the 
duodenal  region  or  of  the  small  intestine.  It  is  true  of  these  causes, 
as  it  is  of  pelvic  lesion,  that  relief  of  them  will  generally  not  be 
sufficient  to  disperse  the  melancholia.  I  made  many  failures  in  my 
earlier  years  because  of  my  belief  that  this  type  of  melancholia  could 
be  directly  relieved  by  cure  of  the  intestinal  derangement,  but  a 
wider  experieuce  has  taught  me  to  be  very  cautious  in  this  matter. 

The  febrile  diseases  will  sometime  cause  melancholia,  too,  but 
more  generally  the  post-febrile  insanity  is  a  mild  form  of  hallucina- 
tory insanity  or  paranoia. 

Parturition  not  infrequently  causes  melancholia.  It  is  absurd  to 
class  the  insanities  following  parturition  under  the  head  of  puerperal 
insanities,  for  they  differ  in  no  wise  from  the  same  types  of  insanity 
from  other  causes. 

Melancholia  sometimes  follows  nephritis  or  diabetes,  but  rarely. 
These  different  causes,  however,  are  far  more  prone  to  cause  the 
simple  form  than  they  are  to  induce  melancholia  agitata  and  stupid 
melancholia. 

Diagnosis.  The  diagnosis  is  usually  easy  except  at  the  outset  of 
the  mild  cases,  or  at  the  period  of  a  mild  onset  of  the  severe  cases ; 
and  it  is  just  at  this  time,  especially  in  simple  melancholia,  that  the 
three  symptoms  of  the  faciesy  insomnia,  and  post-cervical  ache  are 
of  enormous  value,  together  with  the  fact  that  in  certain  cases 
there  is  a  slight  dulness  of  the  cerebral  reflex.  It  is  sometimes  stated 
that  the  fact  of  the  melancholia  having  been  causeless  is  a  diagnostic 
symptom  ;  but  this  is  a  great  mistake,  because,  as  I  have  already 
stated,  melancholia,  of  all  the  mental  diseases,  is  most  prone  to 
develop  after  a  great  emotional  shock,  such  as  the  loss  of  some  one 
very  dear  to  the  patient,  or  business  reverses,  or  some  great  cause 
for  worry  and  anxiety.  But  even  in  these  cases  the  sadness  is 
usually  greater — is,  so  to  speak,  more  morbid — than  is  warranted  by 
the  cause.  In  the  severer  cases  the  hallucinations,  delusions,  stupor, 
cataleptoid  symptoms,  agitations,  precordial  fear,  and  the  violent 
outbreaks  will  make  the  diagnosis  very  certain. 
Melancholia  is  to  be  differentiated  from — 

Sadness  due  to  grief  or  anxiety  ; 

Tlie  initial  depression  of  mania  ; 

Hyj)ochondria ; 

Hysteria ; 

Katatonia ; 

Insanity  of  doubt; 

Periodical  insanities; 

Primary  or  secondary  dementia  ; 

Endarteritic  insanity  of  middle  life  ; 

General  paresis  ; 

(Jrave  bra  in -disease,  such  as    tumors,  intracranial    syphilis, 
disseminated  sclerosis,  and  meningitis. 
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x)m  grief  or  anxiety  seldom  makes  a  patient  so  mechauic^al 
a  nd  let  li  a  rg  i  c  a.s  does  tn  le  m  el  a  n  e  1 1  o  1 1  a .  (  t  roa  t  sh  ock  o  f  a  m  e  n  t  a  1  n  at  n  re 
may  stun  a  patient  for  a  eeHain  periixl,  Init  it  will  l>eimyally  siR-ceeded 
by  a  certain  ontbreak  of  tears  or  manifestation  of  ^rief,  and  about  .sut-h 
a  person  there  is  oot  the  quiet  onrt^asonitig  melandioly  of  a  melan- 
choliae,  nor  is  there  apt  to  lj€  raarkt:^  insomnia,  and  never  any  post- 
oervieal  ache  or  the  dull  eerebral  reflex. 

The  initial  impression  of  a  mania  is  usually  uot  a  true  melan- 
choly, but  is  of  (he  nature  of  depression  of  spirits,  such  as  we  con- 
stantly see  at  the  outbreak  of  some  sirkuess,  and  it  diffiTS  entirely 
from  the  faeies  and  l>eliavior  of  a  melancholiac.  Besides,  the  super- 
vention of  mania,  usually  in  a  few  days,  will  make  the  matter  plain, 

A  hypoehoudriae  seeks  relief,  constantly  talks  about  liimself  and 
his  woes,  and  rushes  from  physician  to  physician  ;  but  the  melan- 
choliac  is  reserved,  quiet,  asks  for  no  treatment,  and  is  frequently 
very  much  averse  to  it. 

Hysteria  may  simulate  melaucluilia  quite  closely  for  tlic  time  being  ; 
but  the  caprice  in  the  symptoms,  the  other  signs  of  hysteria^  ant!  the 
overdoing,  so  to  speak,  of  tlic  simulation,  will  make  tht*  diagnosis 
easy  to  any  good  observer  whn  has  ever  observo<i  a  melam-holiac. 

Katatonia  can  lie  readily  tliffcrentiatixl  by  its  commingled  symp- 
toms of  marked  mtalepsy  and  gr*^t  stupidity. 

The  insanity  of  doubt  may  siunetimes  have  conjoined  with  it 
slight  melancholic  tendencies,  but  even  then  the  constant  repetition 
of  certain  vague  fears  that  nothing  (-an  satisfy,  togetlier  with  the  ab- 
sence of  the  faeiejg,  insomnia,  and  post-cervical  ache,  will  make  the 
diagnosis  plain. 

A  periodical  insanity  can,  of  course,  l)e  only  diagnose*!  when  it  has 
returned  onc^  or  twice,  but  the  circular  form,  in  which  melancholia 
immediately  precedes  mania,  can  be  sus|>e*tcd  from  this  very  fact ; 
moreover,  the  melancholia  is  not  accompanied  l>y  the  three  symptoms 
joBt  spoken  of,  if  I  may  judge  by  my  ex}>cricnw  in  a  few  cases. 

Primary  and  sec-ondary  dementia  c^ui  be  reiidily  recognized  by  the 
ailliness  of  the  jMitieut,  either  coming  primarily  or  being  secimdary 
to  some  brain  disease.  Insanity  *x*curring  in  people  of  middle  age, 
usually  assot^iatcd  with  chronic  endarteritis,  cardiac  hypertrophy,  and 
chionic  interstitial  nephritis,  is  very  seldom  a  true  melancliolia,  but 
usually  consists  of  depression  of  spirits  alternating  with  more  or  less 
capricious  and  confused  acts,  outbreaks  of  temper,  and  ect^entric 
conduct,     (  llde  chapter  on  **  Dementia/*) 

General  paresis  of  tlie  insanej  or  paralytic  dementia,  is  to  l>e  dis- 
tinguished by  the  unequal  pupils,  the  lingual,  iacial,  and  l^odily 
tremor,  the  extravagant  delusions,  the  imjierfect  speech,  and  finally 
the  paretic  symptoms. 

Any  gross  brain  disease  may  of  course  prc»duce  depression  of  spirits, 
but  it  would  be  inexcusable  to  confound  this  with  a  true  melan- 
cholia, and  the  synqvtoms  of  these  gross  brain  diseases  will  be  found 
in  their  proper  chapters  under  the  head  of**  Tumors/'  "  Intracranial 
Syphilis,"  **  Multiple  Sclerosis,"  and  **  Meningitis/' 
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Prognosis.  Prognosis  is  good  in  simple  melancholia  and  in 
the  milder  forms  of  hallucinatory  melancholia,  except  in  the  aeed, 
when  it  is  usually  exceedingly  intractable.  It  is  doubtful  in  melan- 
cholia with  stupidity.  Melancholia  agitata  occurring  in  slight  de- 
cree with  simple  melancholia  is  of  good  prognosis,  although  the 
disease  will  be  prolonged  by  it.  When  it  occurs  alone,  however, 
and  is  severe  from  the  start,  it  is  of  doubtful  prognosis.  The  dura- 
tion of  the  disease  varies  from  a  few  weeks  to  two  or  three  years,  the 
average  being  about  nine  months  in  the  curable  cases. 

Treatment.  All  these  cases  of  melancholia  should  be  isolated, 
either  in  their  own  house  or  in  an  asylum.  It  is  a  great  mistake  to 
have  them  travel  or  force  them  to  seek  amusement,  as  is  so  often  done 
in  the  early  stages ;  for  these  efforts  at  amusement  are  extremely 
painful  to  the  patient  at  this  excitable  though  melancholy  period, 
whilst  they  may  be  beneficial  in  the  later  stages  of  convalescence, 
when  the  painful  mental  reflex  has  become  much  more  healthy. 
The  simple  form  of  melancholia  may  be  readily  treated  at  home,  in 
a  boarding-house,  or  a  hotel,  if  proper  watch  can  be  kept  upon  the 
patient,  either  by  some  member  of  the  family  or  by  a  nurse.  This 
IS  also  true  of  the  milder  forms  of  hallucinatory  melancholia,  but  the 
severer  cases  of  this  form  and  most  cases  of  melancholia  with  stu- 
pidity are  best  treated  in  an  asylum,  unless  the  means  of  the  patients 
are  so  ample  as  to  enable  them  to  employ  one  or  two  nurses  for  a 
year  or  more. 

Opium  is  the  best  of  all  drugs  for  the  direct  treatment  of  the 
melancholia.  I  use  only  the  aqueous  extract  of  opium,  made  up 
intocarefully  triturated  tablets.  One-eighth  of  a  grain  is  taken  once, 
twice,  or  even  three  times  a  day,  according  to  the  severity  of  the 
melancholia  and  the  susceptibility  of  the  patient.  Great  care  must 
be  taken  to  have  the  opium  pure.  It  must  never  be  bought  hap- 
hazard in  the  shops,  but  should  be  obtained  from  some  reliable 
source  and  then  analyzed.  Morphine  will  sometimes  answer  the 
purpose  as  well,  although  frequently  it  excites  the  patient  and  con- 
stipates, which  latter  symptom  is  comparatively  infrequent  with  the 
opium.  To  overcome  the  restlessness  that  is  often  so  prominent  a 
feature,  the  bromides  should  be  employed,  preferably  of  potash  or 
sodium,  usually  giving  from  twenty  to  thirty  grains  at  bedtime  in 
the  milder  eases,  or  oftener  in  the  severer  ones. 

The  great  plague  of  the  melaneholiac  is  insomnia,  and  to  overcome 
this  the  following  drugs  may  be  hsed,  the  choice  being  indicated 
by  the  order  in  which  they  are  named :  Sulphonal,  chloralamid, 
urethan,  paraldehyde,  chloral  hydrate.  Of  sulphonal  the  dose  should 
be  thirty  grains,  repeating  it  in  an  hour  if  necessary.  It  should  be 
finely  powdered,  as  it  is  very  insoluble  at  the  best,  and  given  in  a 
cup  of  chocolate,  milk,  or  l)eef-tea  an  hour  before  bedtime.  But  it 
is  best  in  the  compressed  tablets.  The  dose  of  chloralamid  should 
be  10  to  30  grains,  in  the  form  of  compressed  tablet  or  an  elixir. 
[Jretlian  is  very  soluble,  and  can  be  given  in  10-  to  20-grain  doses. 
Paraldehyde  is  best  administered  in  a  mixture,  the  dose  being  1  to  2 
drachms.     CIdoral  hydrate  is  probably  the  best  of  all  these  hyp- 
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Qotiee,  but  is  very  apt  to  he  depressitig,  and  Dielanctioliacs  have  a 
strong  tendency  to  form  the  chloral-habit.  The  initial  dose  should 
never  be  l>eyoDd  10  j^rairis,  and  it  should  only  be  repeatal  cautiously. 

In  the  form  of  nielanchoUa  wliioh  is  caused  by  intestinal  de- 
rangeniont  the  latter  si^hould  always  l>e  carefully  treateti  The 
beet  treatment  is  usually  the  dilute  muriatic  acid,  20  drops  three 
times  a  day  in  a  wineglass  of  water  a  Her  meals,  toj^cll»cr  with  an 
oocasional  dose  of  calomel,  3  to  5  jij rains  at  bedtime,  to  Ije  followed 
in  the  morning  by  a  laxative,  such  as  two  teaspooiifuls  of  the 
sulphate  of  magnesia,  or  a  jjlass  of  Hunyadi  or  Rubinat.  When 
this  treatment  has  been  continue<I  for  about  a  week,  it  will  generally 
l)e  found  advanta^^^wus  to  give  *2  grains  of  satol  three  times  daily » 
one  hour  after  meala,  in  the  form  of  tablet  triturate,  capsule,  or  a 
pill,  logother  with  o  grains  of  a  reliable  preparation  of  pancreatin. 
Constipation  should  be  carefully  overcome  in  this  fi>rm  by  means  of 
the  aloetics  and  the  laxatives  which  have  been  spoken  of  in  Chapter 
IX.,  under  '*  Xeunisthenia." 

If  the  general  health  of  the  patient  is  depreeaed,  it  should  be 
carefully  remedied  by  bitten  tion  to  the  measures  that  have  been  ad- 
vocatwl  nnder  **  Neunkithenia  ;'  although  rest  is  usually  not  at  all 
applicable  in  a  case  of  melancholia,  as  the  melaocholiac  is  usually 
too  restless  to  submit  to  it.  In  all  cases,  however,  rigid  isolation 
of  the  patient  should  l)e  maintained,  for  it  must  lx»  rememl>ered 
that  tliese  melancholiacs  have^  combined  with  their  melancholia, 
a  high  degree  of  nervous  irritability,  so  that  I  have  frequently  seen 
relapses  brought  on  by  a  disr^ard  of  this  precaution,  No  attempt 
should  ever  be  made  to  amuse  a  raelancholiac,  for  every  w^ell-metin- 
ing  endeavor  of  this  kind  simply  increases  the  nervous  erethism  and 
fails  entirely  of  its  effect.  Wherever  it  is  passible  to  do  so^  I  put 
patients  of  this  class  in  charge  of  a  trained  nurse,  because  they  are 
more  easily  tM>ntrolle<l  by  strangers  than  they  are  by  their  own 
family ;  besides  which,  it  is  almost  impossible  to  make  the  family 
realize  that  a  person  who  can  converse  intelligently  and  whose 
memory  is  so  little  impaire<I  should  not  l>e  made  the  recipient  of  all 
the  little  carking  cares  that  have  no  effect  ujwn  a  well  person  but 
that  simply  aggravate  the  melancholia.  When  a  nurse  is  in  charge 
of  a  patient  the  family  should  be  excluded  entirely.  Indeed,  in 
many  cases  of  pronounced  melancholia  in  which  the  family  relatious 
are  souroes  of  worry  and  anxiety,  I  positively  refuse  to  treat  tin- 
patient  unh'ss  this  isolation  eim  l>e  obtained. 

These  c^ses  of  melancholia »  es|>ecially  of  the  frequent  simple  tyix% 
are  very  prone  to  relafjse,  and  they  should  be  carefully  kept  unrler 
treatment  until  this  tendeney  has  l>een  obliterate<l«  Even  after  this 
there  will  be  a  marked  disposition  to  insomnia,  and  the  |)ecidlar  sen* 
aation  to  which  I  have  given  the  name  of  the  po^t  oervical  ache 
will  continue  for  years.  The  tendency  to  insomnia  is  always  a 
source  of  anxiety  to  me,  but  the  tx>ntinuan<v  of  the  post-cervical 
ache  is  a  matter  which  I  regard  very  lightly,  and  I  always  instmot 
my  patients  wdien  they  leave  me  to  return  promptly  if  the  obstinate 
insomnia  should  again  sui>ervene.     The  post-cerviod  ache  is  often  a 
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very  distressiDg  fiymptom,  inaBmuch  as  the  sensatioDB,  whidi  are 
generally  slight  may  oeoome  aotoal  pain  at  timea.  For  an  exacerba- 
tion of  this  poBt-cervical  ache  the  best  remedy  is  that  to  which  my 
attention  has  been  called  by  Dr.  Banduy,  of  St  Loais,  namely^ 
phenacetine,  6  to  10  grains  of  which  will  often  act  like  a  charm.  - 1 
am  sorry  to  say,  however,  that  the  effect  of  this  is  only  temporary. 
A  much  more  permanent  effisct  npon  the  ordinary  less  sensations 
can  be  obtained  oy  galvanization  ot  the  brain.  The  onrrent  should 
be  applied  every  day  or  every  second  day  in  the  manner  that  has 
been  described  upon  page  123,  a  current  of  2  to  3  milliampdres  being 
used,  this  being  contmued  at  first  for  three  minutes  and  afterward  for 
five.  .  . 

I  desire  also  to  impress  upon  my  reader  the  necessity  of  not  per* 
mitting  the  patient  to  know  the  nature  of  the  medicmes  that  are 
given.  It  will  be  v^  difficult  usually  to  prev^t  him  from  recog- 
nizing the  bromide  of  potash,  because  most  intelligent  people  are 
fiimiliar  with  its  taste.  But  I  never  eive  a  prescription  to  the 
patient  for  the  opium  and  morphine  or  the  hypnotics.  I  send  these 
prescriptions  myself  to  the  pharmacist,  mark  them,  '^no  oc^y  or 
repetition,''  and  I  never  deal  with  a  pharmacist  who  will  not  respect 
this  injunction.  In  the  many  cases,  however,  that  I  have  treated  I 
have  never  yet  seen  the  habit  formed  of  taking  tiiese  drags.  At 
first  I  thought  that  this  was  due  to  mv  precautions,  but  I  have  since 
come  to  believe  that  there  is  a  carious  law  at  work  in  tiiese  indivdmJs 
which  prevents  the  person  who  really  needs  hypnotics  firom  fi>rming 
the  habit  for  them,  just  as  the  late  Dr.  Austin  Flint  used  to  say  that 
he  had  never  seen  an  inebriate  made  in  his  series  of  several  hundred 
cases  by  his  constant  habit  of  ordering  large  doses  of  alcoholic  stim- 
ulants in  tuberculosis.  Nevertheless,  I  would  again  strenuously 
advise  the  physician  to  take  the  precautions  which  I  have  done.  I 
do  not  believe  that  a  single  one  of  the  hundreds  of  patients  whom  I 
have  treated  has  the  faintest  idea  of  what  medicines  have  been  given 
him.  They  are  frequently  very  inquisitive,  but  I  tell  them  bluntly 
that,  as  they  can  know  nothing  of  the  action  of  drugs,  it  is  not 
proper  that  they  should  be  informed,  and  I  never  have  any  further 
trouble 

Melaneholiac  females  are  almost  always  worse  at  the  time  of  the 
menstrual  period,  and  its  approach  can  generally  be  detected  by  the 
increased  restlessness,  deepened  melancholy,  and  disturbed  sleep  of 
the  patient.  In  all  cases,  therefore,  the  patient  should  be  kept  io 
bed  as  much  as  possible  until  the  menstrual  flow  has  been  well  estab- 
lished. She  should  be  watched  very  carefully  at  this  time,  and  in 
some  cases  the  dose  of  medicine  should  be  temporarily  increased, 
diminishing  it  again  in  a  few  days. 

Surgical  operations  upon  the  pelvic  organs  of  the  female,  espe- 
cially in  cases  where  the  melancholia  has  been  seemingly  caused  by 
lesion  of  these,  will  often  have  a  remarkably  beneficial  effect  if  done 
at  the  proper  stage  of  the  disease.  The  patient  should  have  entered 
upon  tiie  stage  of  convalescence  and  the  withdrawal  of  the  medicines 
should  have  begun.    In  some  cases,  too,  a  tardy  convalescence  will  be 
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a&SBCted  in  a  marvellaus  way  for  the  better  by  ao  ofH?ratioD  upon  the 
female  pelvis  even  when  there  is  no  ksioii  of  it ;  so  that  I  often  have 
ray  gynecologieal  friends  operate  upon  some  slight  abrasion  of  the  o«, 
curette  the  uterus,  or  do  some  rainor  ojx^ration  in  these  atses.  Thia 
last  observation,  however,  is  more  ap[>li<til>Ie  to  cases  of  insanity  and 
hallucinatory  mania  than  to  those  of  melancholia. 

The  questiou  of  committal  of  a  case  of  melancholia  is  often  one 
that  involves  a  great  responsibility.  My  rule  is  never  to  commit  a 
patient  who  can  be  treat etl  at  liome,  ftir  I  am  no  believer  in  the 
asylum  treatment  of  cural)le  aises  of  insanity.  In  melancholia,  as 
well  as  in  many  other  forms  of  mental  disease,  tlie  perceptions  and 
the  memory  are  frajuently  iinimpaire<^l  nv  but  slightly  at!e<ieii,  and 
the  patient  eitlier  has  a  full  realization  of  the  fart  tliat  he  or  she  is 
in  an  asylum,  or  they  %vi!l  in  tlu-  eoui-se  of  time  awaken  to  such  a 
realisation.  The  nurses  of  a  binatir  asylum  ai'e  never  so  efficient  as 
the  traiiM^l  nurses  whom  we  are  now  fortunate  in  possessing  in  such 
numbers,  nor  are  they  of  as  high  a  €4ass  in  point  of  refinement  and 
education*  Even  if  they  were,  they  are  under  no  such  stimulus  or 
oversight  tis  when  ihej  are  watehetl  by  the  ket*n  and  anxious  eyes  of 
an  affectionate  mother,  daughter,  relatives,  or  by  an  attending  physi- 
cian. BesJiles,  the  eonvalescenee  of  j>atients  in  a  hinatic  asylum 
simply  brings  tiiem  (ace  to  fm^e  with  wliat  is  generally  n:»garded — 
whether  justly  or  not^ — ^as  une  of  the  horrors  of  life,  namely,  a  luna- 
tic asylum.  Then,  too,  however  slight  tlieir  mental  att'ection  may 
have  Iveen,  tlie  fact  that  they  have  Ijeen  comniitteil  to  a  lunatic  asy- 
lum clings  to  them  through  life.  Like  Lady  Macbeth's  "damned 
spot,**  that  wouhl  not  out,  it  too  frt*quently  blasts  their  career,  whilst 
a  severe  attack  of  mental  disease  treated  at  home  is  liglitly  r^arded 
by  the  laity  under  some  such  soothing  euphuism  as  brain  feven  Nor 
do  I  Ijelieve  tfmt  the  stage  of  convalescence  can  fail  to  l»e  retarded 
by  the  cnmstant  «>ntact  with  lunatics.  For  all  these  reasons  I  never 
<x>mnnt  a  patient  to  an  asylum,  as  I  have  said,  if  he  or  she  can  Ijc 
treated  at  home.  The  question  of  whether  the  latter  t^n  l>e  done 
will  IxMleter mined  by  the  degree  of  insanity,  the  probable  duration 
of  it,  the  environment  of  the  patient,  ami  liis  or  her  eircumstaDces. 
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CHAPTEE  VIII. 

MANIA. 

Definition.  Mania  is  a  form  of  insanity  in  which  the  cerebral 
reflexes  are  increased  and  attended  with  great  mental  pleasure. 

Clinical  History.  The  prodromata  of  mania  are  vague  and 
indistinct,  and  consist  of  symptoms  pointing  to  reflex  cerebral  irrita- 
tion,  such  as  restlessness,  vague  forebodings,  eccentric  conduct  or 
words,  flushing  or  pallor  of  the  face,  disturbed  sleep,  and  depression 
(not  melancholia).  It  is  not  always  easy  to  distinguish  these  pro- 
aromal  symptoms  from  moodiness  or  depression  due  to  many  ail- 
ments, though  generally  something  that  is  done  or  said  will  be  so  at 
variance  with  the  patient's  character  as  to  excite  the  suspicion  of 
some  watchful  female,  wife,  sweetheart,  or  mother,  or  even  of  some 
intimate  male  friend  or  business  associate.  The  impressions  of  such 
witnesses,  even  though  they  cannot  always  bear  radical  analysis, 
should  never  be  disregarded. 

The  forms  of  mania  are — 
Simple  mania; 
Hallucinatory  or  delusional  mania. 

In  the  simple  form  of  mania  the  patient  talks,  acts,  and  feels  like 
a  person  who  is  slightly  under  the  influence  of  some  stimulant.  The 
mental  operations  are  quickened,  and  they  are  pleasurable.  The 
mental  condition  is  the  very  antithesis  of  that  of  melancholia,  for 
whilst  it  is  impossible  in  the  latter  to  excite  a  pleasurable  emotion, 
it  is  almost  impossible  to  make  a  maniac  melancholy.  To  such  a 
patient  the  world  seems  roseate-hiied.  He  laughs,  he  jests,  he  is  jxys- 
sessed  of  an  infinite  good  humor,  at  the  same  time  that  his  remarks 
and  repartee  are  smarter  and  clever  than  is  his  wont.  His  physical 
activity  is  also  increased,  and  he  is  restless.  Careful  observation 
will,  however,  make  it  very  evident  that  this  increased  mental  and 
physical  activity  is  unreal.  A  slight  mental  confusion  may  be  de- 
tected. The  eye  may  have  a  dull  and  heavy  expression,  or  there  may 
be  a  weary  look,  the  face  being  oddly  at  variance  with  the  pungent 
promptness  of  the  conversation.  In  this  simple  mania  delusions, 
illusions,  and  hallucinations  are  usually  entirely  absent,  or  slight;  in 
the  latter  event  the  patient  has  seemingly  some  vague,  dimly  per- 
ceived delusion  or,  hallucination,  whose  unreality  he  himself  recog- 
nizes, or  out  of  which  he  can  be  readily  reasoned  for  the  time  being. 

In  hallucinatory  or  delusional  mania  the  hallucinations  and  delu- 
sions are  not  only  much  more  marked,  but  the  increase  of  mental  and 
physical  activity  is  apt  to  be  greater,  and  the  patient  becomes  con- 
fused and  incoherent.  In  the  cases  running  a  subacute  course  from 
the  beginninoj,  however,  the  incoherence  and  mental  (*onfusion  may 
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tlfuost  or  entirely  disappear,  whilst  the  hallucinations  and  deliisioDs 
persist. 

Mania  may  be  acute,  siiljoinite,  or  ehronio.  The  acute  torm  is 
generally  one  of  great  excitement  The  patient  talks  incessantly,  and 
18  in  incessant  motion.  He  m  seemingly  violent,  and  may  be  pn>- 
voked  by  a  trifie  to  the  most  outrageous  act.  His  cei^bral  reflexes 
are  enormously  exaggerattHl,  but  he  is  not  inherently  violent,  and 
can  be  easily  ctDntrolled  by  an  expert  attendant,  ditteriug  in  this 
raspeol  from  the  patient  with  the  acute  delirium  of  alcoholism,  of 
p^roas  brain  disease,  or  of  delirium  grave.  The  subacute  type  is  that 
usually  asiiHumed  by  simple  mania.  The  chronic  form  is  usually  pre- 
ceded by  t lie  acute,  rarely  by  the  sulmcutc. 

The  tendency  of  mania  to  develop  is  slight.  Patients  generally 
show  the  worst  of  their  complaint  in  the  first  week  or  two. 

Duration.  The  duration  of  simple  mania  uuder  profier  tn^t- 
went  will  be  from  three  to  six  montlis,  but  hallucinatory  mania 
usually  lasts  about  eighteen  mouths,  aud  sometimes  for  years. 

Cauhation.  The  causes  of  mania  ai'e  very  much  the  same  as 
those  of  melancholia,  although  the  emotions,  the  intestinal  derange- 
ments, and  diseases  of  the  female  pelvis  do  not  play  so  prominent  a 
part  Mental  and  physical  overstrain,  febrile  diseases,  parturition^ 
surgical  operations,  and  inanition  arc,  however,  of  about  the  same 
relati  ve  i  m  ptjrtance. 

Prognosis*  The  prognosis  is  go4xl  in  sintple  mania*  In  all  tlie 
different  forms  the  favorable  factors  are :  subacuteness^  nnxlerate  in- 
crease of  cerebral  i*eflexes,  slightly  defined  delusions  and  hallucina- 
tioiis,  and  a  rc*asonable  proportion  between  the  delusions,  Imllueina- 
ticiiis^  and  illusions  and  the  mania.  Pre<lispo8ition  to  insanity  is  not 
by  any  nit^ms  an  unfavorable  symptom. 

Diagnosis,     Mania  is  to  be  differentiated  from — 

Toxic  stimulation  of  alcohol,  opium,  cocaine,  and  can- 
nabis indica ; 
Delirium  grave; 

Meningitis,  of  traumatic,  cerebro-spinal,  or  aural  origin  ; 
Pyeluria  ; 

Delirium  from  t>rganic  brain  disease; 
Post-febrile  delirium  from  peritonitis^  typhoid,  typhus, 

scarlatina,  rui)eola,  etc.; 
Epileptic  insanity; 
Hy ster i  ca  1  i  n sa  n  i  ty  ; 
General  paresis ; 
Periodical  insanity. 
Toxic  stimulation  of  alcohol,  opium,  cocaine,  and  cannabis  indi^^a 
or  hasheesh  should  be  readily  diHerentiated  by  the  history  of  the 


Delirium  grave  can  ^>e  distinguished  by  the  greater  violence  of  the 
patient,  alternating  with  entire  lucidity,  and  by  the  anasstheAia  and 
sdf-mutilation  tliat  so  often  occur.  The  delirium  of  meningitis  is 
usually  mild  in  form,  and  attended  by  a  helietude  not  seen  in  mania, 
besides  which  there  will  be  the  history  of  the  trauma^  or  the  symp- 


622  MMBTAL  DiSBASBSL 

tome  of  oerebro-spinal  memogitisy  or  an  aural  trooble  (neeedeDt  to 
the  delirium. 

It  will  sometimes  happen  that  pydoria  will  induce  a  V9goe,  mid 
maniai  which  may  be  entifely  mismtrapieted  if  the  niine  is  not  ez« 
aminecL  I  have  seen  two  snch  cases  for  which  the  cotificales  were 
filled  out  for  committal  to  a  lunatic  asylum,  but  which  reeoveied 
nndor  ordinary  treatmait  of  the  pyduria. 

The  delirium  of  oiganic  brain  ^ease  needs  only  to  be  allnded  to. 

Hallucinatonr  insanity  following  peritonitis,  typhoid  fev^or,  typhus 
fever,  scarlet  iswer,  rubeoki,  eta,  should  not  be  confounded  with 
idiopathic  maniai  as  each  Ims  an  entirely  different  prpmosisL  and 
the  treatment  is  often  very  diffisrent 

It  not  infie^uently.  happens  that  the  periodici^  of  the  mania  inci- 
d^ital  to  a  penodicd  insanity  will  be  overlookeciy  and  this  should  be 
borne  in  mind  in  any  case  of  mania, 

Epilq>tic  and  hysterical  insanity  need  only  to  be  mentioned. 

It  is  possible  that  a  |;mio»l  parens  may  commence  with  eympfeoms 
of  acute  mama,  and  this  should  always  be  remembered.  It  is  often 
impossible  to  make  a  dii^nods  at  fiist  A  tremor  of  the  tongue  and 
fteml  musdes  IS  often  present  in  mania,  and  must  not  be  conmunded 
with  that  which  may  Uke  place  in  general  paresis.  The  safest  rde 
is  to  wait  for  the  lapse  of  a  few  weeks,  and  then  the  persistencj  of 
the  fecial  and  lii^ual  tremor,  a  ranittmg  irregularity  of  the  pupil, 
and  evident  demaitia,  will  makst  the  diagnosb  of  general  paresis  ex- 
tremely probable. 

Treatmekt.  The  treatment  of  mania  should  be  by  means  of 
the  hydrobromate  or  hydrochlorate  of  hyoscine,  bromide  of  potash^ 
hypnotics  when  necessary,  isolation,  and  attention  to  the  general 
health. 

The  most  effective  drug  at  our  disposal  for  oontrolling  the  restless- 
ness of  mania  is  the  hydrobromate  or  hydrochlorate  of  hyosciney 
which  has  the  great  advantage  of  not  depressing,  even  when  given 
in  large  and  continued  doses.  The  dose  at  first  ^ould  be  ^hf  g^^°> 
in  the  form  of  tablet  triturate.  This  should  be  given  two  or  three 
times  a  day,  or,  if  necessary,  even  every  three  or  four  hours.  Bro- 
mide of  potash,  gr.  10  to  20,  should  be  administered  with  it,  the 
dose  being  given  two  or  three  times  daily,  as  may  be  necessary. 
Usually  in  these  cases  of  mania  the  insomnia  is  not  profound,  and 
can  be  met  by  the  two  drugs  just  mentioned  and  by  attention  to  the 
nutrition.  If,  however,  it  should  be  necessary  to  employ  hypnotics, 
the  best  is  either  sulphonal  or  chloralamid,  the  former  in  doses  of  10 
to  20  grains  at  bedtime  in  tablet  triturates  or  in  a  powder  given  in 
a  cup  of  chocolate,  beef-tea,  or  milk  ;  the  latter  in  tablet  triturate  or 
elixir.  If  the  patient  should  refuse  to  take  medicines,  they  can  be 
often  given  in  food.  The  tablet  triturates  of  hyoscine  made  for 
hypodermic  purposes  can  be  readily  dissolved  in  milk  or  beef-tea. 
The  bromide  of  potash  can  be  sprinkled  over  the  food  just  as  ordi- 
nary salt  is.  The  hypnotics  can  be  dissolved  in  a  cup  of  milk,  beef- 
tea,  or  cocoa.  Great  attention  should  be  paid  in  these  cases  of  mania 
to  the  condition  of  the  general  health.     Abundance  of  nourishing 
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food^  especially  large  quantities  of  milk,  should  be  regularly  and 
systematically  given.  Alcoholic  stimulants  in  moderate  quantity 
snould  also  be  employed,  best  in  the  form  of  milk  punch  or  ^g- 
nog.  Sedulous  attention  should  be  paid  to  the  condition  of  the 
bowels  and  skin.  These  cases  should  be  rigidly  isolated,  and  they 
will  always  be  best  handled  by  trained  nurses,  for  the  reason  that, 
like  all  the  other  insane,  they  are  more  controllable  by  strangers 
than  by  relatives.  It  is  almost  impossible  to  obtain  any  degree  of 
rest  in  mania  until  the  disease  has  been  gotten  well  under  control. 
At  this  period,  however,  it  is  always  well  to  insist  upon  the  patient 
lying  in  bed  for  at  least  twelve  hours  out  of  the  twenty-four  and 
resting  two  or  three  hours  during  the  afternoon.  The  same  attention 
should  be  paid  to  the  menstrual  period  of  women  as  has  been  advised 
in  *' Melancholia,"  and  the  same  considerations  will  obtain  about  com* 
mittal  to  a  lunatic  asylum. 


CHAPTER    IX. 

KATATONIA. 

Definition.  Ejitiitonia  is  a  oerebral  diseaae,  with  cgrdiod  fljmp- 
toms  ranging  in  suooession  &om  primary  melancholiE  to  mania,  atu- 
pidity,  confusion,  and  dementia^  <me  or  more  of  these  stages  being 
oooasionally  abs^t,  whilst  oonvulsive  and  oatakptoid  symptoms 
aocompany  the  mental  ehanffes. 

HiBTOBY.  This  remarkable  disease,  about  whidbi  there  has  drded 
a  considerable  warfare^  was  first  described  by  Kahlbaum  in  1874,  and 
to-day,  twenty-one  years  afterward,  alienists  are  hopelessly  divided 
in  opinion  as  to  whether  the  author's  claims  to  luive  disooveied 
a  new  clinical  type  are  warranted  or  not  As  described  by  Kahl- 
baum, katatonia  is  a  cyclical  insanity,  passmg  through  five  different 
stages  respedtively  of  meUncholia,  mania,  stupor,  and  intellectaal 
feebleness,  with  connected  delusional  conceptions  that  are  slu;fatly 
logical,  often  incoherent  (confusional  insanity),  and,  last  of  all, 
dementia.  Each  stage  is  extremely  variable  in  duration,  and  in 
each  may  be  observed  alternating  depression  and  exdtement 
Most  frequently  mania  follows  the  initial  melancholy,  or  mdan- 
choly  with  stupor  may  take  the  place  of  mania,  and  in  cases  of 
this  latter  kind  it  will  be  often  found  that  there  has  been  mania 
in  preceding  years.  It  may  happen  in  rare  instances  that  the  melan- 
cholia with  stupor  is  the  first  stage,  occurring  most  frequently  after 
violent  physical  or  mental  shocks,  such  as  intense  fear,  trauma- 
tism, etc.  In  other  cases,  after  a  stupor  of  short  duration,  there  is 
again  a  period  of  excitement  or  melancholy,  which  is  again  succeeded 
by  the  stupor,  with  or  without  mania.  Occasionally,  in  the  midst 
of  a  long  stage  of  mania,  lasting  for  a  week  or  a  month,  there  will 
be  intermingled  some  days  of  stupor,  or,  more  rarely  still,  the  stupor 
alternates  with  a  condition  of  confusional  insanity.  The  termina- 
tions are  in  dementia,  cure,  or  death.  The  different  stages  of  melan- 
cholia, mania,  stupor,  intellectual  enfeeblement,  and  dementia  offer 
nothing  special  in  their  symptoms ;  but  the  stage  of  exaltation,  what- 
ever it  may  be,  has  certain  characteristics,  being  either  of  the  type  of 
melancholia  agitata,  or  most  violent  excitement,  or  an  insanity  with 
logical  and  fixed  delusions  that  we  should  nowadays  call  paranoia. 
There  are  other  symptoms  that  E^ahlbaum  claims  as  peculiar  to 
katatonia.  First,  there  is  a  theatrical,  so-called  pathetic  manner  of 
the  patient,  often  as  of  a  person  declaiming,  or  of  one  acting  a  tragical 
or  religions  part,  the  patient  declaiming  or  reciting  constantly,  with 
gesticulations,  but  incoherent  in  all  that  is  said.  Secondly,  there 
is  a  tendency  to  the  repetition  of  words  and  phrases  without  sense  or 
connection,  but  pronounced  as  if  the  patient  were  speaking  in  public, 
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aod  to  this  symptom  Kalillmiim  has  given  the  uarac  of  verbigeration^ 
This  verbigeration  may,  in  the  eonn^e  of  the  disease,  |»ass  gradually 
into  the  silly  loquaei ty  of  the  ordinary  dement  or  the  mpid  succes- 
Ision  of  ideas  of  mania.  Thirdly,  there  is  often  observed  a  re- 
inarfcable  tendency  to  make  nse  of  diminutivei^^  of  which,  it  may  be 
remarketl,  in  passino,  the  German  language  contains  a  larger  quantity 
than  any  other  mtKleru  tun^iie.  With  these  mental  symptoms  are 
associated  cert^iin  njarkecj  pliysicjd  one>*,  Often  in  the  8tnpor,  less 
frequently  in  the  other  stages,  there  is  a  mtaleptic  c^mdition  of  the 
exti^mities,  and  eonvnlsions  are  frajnently  observed  of  a  choreiJbrni, 
epileptiform^  or  tetanifonn  nature.  There  is  never  any  motor  paral- 
y^ris,  but  (xxtLsionally  some  auiesthesia  lias  been  observetl,  whether 
apparent  or  i*eal  is  a  qneiStion,  and  aleo  frequently  hypera^sthesia, 
while  loeidized  tTceipital  Ijeadaehe  is  said  by  Kahlbaum  to  lx»  ehanic- 
teristic.  Among  otlicr  sytnptotns  of  inferior  diagnostic  value  that 
have  bet»n  notetl  by  Kahll>aum  may  be  mentiouetl  oedema  of  the  lower 
extremities,  occsisionally  of  the  lids,  entanet>us  desq  tiara  at  ion^  auo- 
rexta»  fetid  breath,  constipation,  and  ehhjrosis.     Phthsis  is  very  fre- 

Siuent  in  this  disease,  although  Kahll>aom  has  found  it  rare  in  other 
onus  of  menial  disonler,  and  it  is  probably  for  this  reason  that 
pneumonia  is  more  frequent  in  the  fatal  cas<^  than  it  is  in  general 
paralysis. 

The  list  of  causes  that  have  Ijeeii  otferetl  by  Kahlbaum  throws  no 
light  upon  the  disease  at  all,  and  consists  only  of  sneh  etiological 
foetors  as  are  found  in  almost  every  seriouh  atteetion.  Kahlbaum 
claims  that  there  have  Ix-en  epidemics  of  katatonia,  and  that  the  so- 
called  eouviMonnmreii  were  katatoniacs  ;  but  as  these  mental  or  hys- 
terical epidemics  are  claimed  by  the  votaries  of  so  many  otlier  dis* 
etm&i,  we  may  well  pass  over  this  assertion  in  silence* 

As  iTgardfl  the  pathology,  Kahlbaum  institutes  a  comparison  with 
general  paralysis.  He  l>elioves  that  in  the  onset  there  is  a  condition 
of  stasis  in  all  cerebral  vessels,  with  serous  cxmlation,  leading  to 
soAening  of  the  cerebral  tissue  without  iTtmetiou,  but  with  forma- 
tioD  of  exudations  upon  the  interior  surface  and  upon  the  membranes, 
particularly  at  the  base.  In  tiie  more  advanced  causes  there  are  a 
retraction  of  tissue  and  an  organization  of  the  exudates.  The  arach- 
noid is  always  affected,  particularly  where  it  stretches  from  the  pons 
to  the  medulla  oblongatii  bt^liind  the  fourth  ventricle,  although  the 
exudation  may  extend  along  tins  same  membrane  upwaitl  to  the 
fissure  of  Sylvius  and  the  swxjnd  and  third  frontal  convolationSy 
which  Kahlbaum  would  have  us  regard  as  a  possible  explanation  of 
the  mutism  observed  in  the  stage  of  stup^jr  or  of  the  verbigenition, 
I'nlmonary  and  intestinal  tuberculosis  are  very  constant  aocompani- 
raents, 

Ui^in  the  publicaiiiHi  of  Kah!ljaum*s  memoir,  the  question  at  onoe 
arose  as  to  whether  a  now  clinical  entity  had  been  disco  veiled,  or 
whether  a  descriptitm  had  bi*«?n  given  of  different  forms  of  insanity 
coniplicate<l  with  cataleptic  and  convulsive  symptoms.  Almost  every 
large  meeting  of  alienists  in  Germany  lias  had  tliis  question  before 
it  Tor  salution^  and  a  formidable  literature  upon  this  subject  has 
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accumulated.  In  support  of  Kahlbanm's  daims  are  ranged  Hedter, 
Brosius,  Neisser,  Scbiile.  and  Neuendorf^  in  Germanj;  Etoo-Demasjry 
in  France ;  Spitoka,  Ebmmond^  and  Kieman,  in  America.  TiioK 
denying  KahlDaum's  claims  are  Arndt,  Westphal,  Tiggea^  Von  Rein- 
eckcy  Krafll-Ebingy  and  Tambarini.  The  opponents  of  Sjihlfaaom 
maintain  that  there  is  no  such  form  of  disease  as  he  describes  under 
the  name  of  katatonia  or  insanity  of  tension  {Spatm^Mi^gB^lTrtmiii^ 
or  that  the  main  symptoms  are  found  in  other  forms  of  insanity. 
Fink  has  reported  three  cases  of  hebephrenia  doaely  resembling 
katatonia.  Krafit-ESbing  and  Bitti  range  this  disease  aiider  tw 
head  of  circular  insanity.  Tambnrini  has  dted  a  number  id  cssn 
of  melancholia  attonita  with  cataleptic  symptoms;  and  a  laige 
number  of  observations  of  melancholia  with  stupor  oomplicated  hj 
cataleptic  symptoms  have  been  published  by  Angelnoci,  Wiggles- 
worth,  Voisin,  and  Wagner.  There  can  be  no  qaestJon  that  the 
somatic  symptoms  in  katatooiai  upon  which  Kahlbanm.  lays  so  much 
stress,  are  found  in  many  other  forms  of  insanity,  and  hyateriesl 
neuro-muscular  hyper-excitability  is  very  frequent  in  catalepsy  and 
in  choreiform,  tetaniform,  and  epileptiform  convulsions.  Oatelepsjr 
has  been  described  also  by  Morel  and  S^las  in  paranoiacs,  \mbt- 
dles,  epileptics,  and  in  melandiolia,  with  or  without  stupor.  Ghns- 
lain  and  Morel  had  observed  ecstasy  in  many  diseases,  portioalarly 
hysteria,  long  before  Elahlbaum  wrote ;  and  others  have  seen  it  in 
mdancholia,  in  drcular  insanitv,  in  alcoholic  intoxication,  hypo- 
chondria, and  mania.  S^iglas  has  reported  contracture  in  genml 
paresis,  whilst  Knecht  has  observed  a  number  of  the  other  katatoniac 
symptoms  in  this  latter  disease,  in  which  Sage  has  also  noted  chorei- 
form movemeDts.  The  verbigeration  has  been  observed  by  Vogel- 
gesang  and  Jastrov/itz  in  general  paralysis ;  the  stereotyped  gestures 
by  Brugia  and  Maezocchi  in  the  same  disease,  with  or  without 
delusion ;  and  Morel's  celebrated  gSmisseur,  or  sigher,  clasping  his 
clothing  convulsively  with  his  left  liand,  whilst  his  right  arm  kept 
rhythmical  time  with  his  right  foot  tapping  the  floor,  was  a  nota- 
ble example  of  this  kind  of  movement,  although  he  was  evidently  a 
case  of  paranoia.  The  eccentric  and  declamatory  attitudes  are  ex- 
tremely freqiieot,  as  any  alienist  knows,  in  many  forms  of  insanity. 

From  all  this  it  will  be  seen  that  the  question  is  as  yet  under  dis- 
cussion, and  that  only  a  very  small  numl)er  of  alienists  support  the 
claims  of  Kahlbaum. 

The  treatment  of  katatonia  is  not  understood,  and  therefor  a  case 
that  seems  to  l)e  of  this  kind  should  be  treated  upon  the  same  prin- 
ciples as  those  indicated  in  the  sections  respectively  upon  "Mania" 
and  "  Melancholia. '^ 


CHAPTER    X, 


PERIODICAL  INSANITY. 


The  laws  of  perioclicity  whioh  obtain  amofig  all  natural  phe- 
nomena are,  as  we  Bhould  naturally  expt^ct,  present  as  well  in  insan- 
ity; and  to  the  oldest  physicians  certaio  periodirities  were  well  known. 
As  far  baek  as  1791  Pinel  wrote  iipon  periwlic  or  intermittent 
mania*  The  alternations  of  ehronie  fonii^i  of  ioMnity  are  overy-day 
matters  to  hospital  altendaiits,  so  tliat  order  lion  are  familiar  with  the 
sood  and  bad  days  of  patients  ;  whilst  every  general  practitioner 
Enow9  the  |ieriiiili(*al  infloent'e  of  menstruation  ii|K)ii  menta!  char- 
acteristics. Indeed,  it  may  l>e  sjiid  that  almost  all  the  phenomena 
of  health  and  disease  have  a  periodieity  that  is  exemplified  in  sleep, 
appetit*^,  difference  of  feelings  in  the  sprin^i;,  antnmn,  and  winter^ 
peritxiical  returns  of  certain  diseases  sneh  as  dipsomania,  malaria, 
occasionally  nenratgia,  especially  migniine ;  ana  I  have  seen  as 
marked  perifxlieity  in  cases  of  intracnmial  syphilis  as  in  malaria. 
It  is  probaiile  that  the  ancient  notion  of  the  moon  affecting  the 
insane  was  dne  to  this  observance  of  |jericRiieity  in  mental  dis- 
orders, 80  that  from  this  idea  may  have  bt^n  derived  the  term 
lunacy;  bnt  the  first  account  of  peri*xlical  insanity  as  a  dis* 
tinct  form  of  mental  disease  was  given  by  Falret  and  Baillarger  in 
1854.  Curiously  enough,  by  one  of  those  singular  coincidences 
which  occur  ,so  often  in  the  history  of  me<licine,  the  description  of 
the  same  disease  was  given  at  the  sanu>  time  by  two  merj,  each  seem- 
ing to  have  been  |»erft'Ctly  houesi  in  liis  publication  and  without 
knowletlge  of  tlie  otliers  researches.  Emmerich  claims  that  Gries- 
iuger  was  tlie  tirst  to  observe  this  form  of  insanity,  and  that  he  de- 
gcribed  it  in  his  book  in  1845  ;  but  he  gave  it  no  name,  speaking  of 
it  merely  in  parsing,  so  that  the  credit  of  the  discovery  undoubtedly 
belongs  to  the  two  Frenchmen,  Baillarger  tcrmcxl  it  folie  d.  iiouhh 
forme  or  formes  alierne^t^  whilst  Falret  dcnominatcHl  it  fnfie  cir- 
eulaire,  Baillarger  again  refers  to  tfic  snbje<-'t  in  1880.  These 
two  authors  describe  a  condition  of  mania  followed  by  melancholia 
but  there  seems  to  have  been  some  ditfcrrnce  Ijetween  the  two  as  [*> 
wdiether  or  nnt  there  was  a  lucid  interval  Iwtween  the  two  condi- 
tionSy  or  whether  the  melancholia  immeiliately  followeil  the  mania. 
However,  it  is  uudoubtHlly  trne,  as  is  said  by  Falret's  son,  writing 
in  1890,  that  this  lurid  interval  may  or  may  not  be  present.  The 
essential  distinction  is  that  these  two  (»onditions  of  mania  and  mel- 
ancholia respectively  follow  each  other,  and  whether  there  is  a  lucid 
interval  or  not  is  immaterial.  The  different  stages  v^ary  greatly, 
from  months  to  years,  and  so  may  the  intervals,  and  even  in  the 
same  attack  the  ditVerent  stages  will  not  be  of  corresponding  length. 
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The  Germans  call  these  cases  Zirkelwahrmn  or  zugammengersdzte 
Psy chosen f  whilst  they  have  been  called  by  the  French  manie  melan- 
cholique,  Wittkowski  described  what  he  called  reeurrirende  Manie 
or  recurrent  mania,  an  unfortunate  name,  as  it  does  not  serve  the 
purpose  of  designating  the  special  form  that  he  detailed,  which 
consisted  of  two  attacks  of  mania  sq)arated  by  a  lucid  interval.  He 
had  seen  only  five  cases  among  one  thousand  patients,  and  they 
ran  in  this  order  :  1.  Fifteen  days  of  the  first  attack,  thirty  days 
interval,  thirty  days  of  the  second  attack.  2.  Seven  days  of  the 
first  attack,  fourteen  days  interval,  fifteen  days  of  the  second  attack. 
3.  Four  days  of  the  first  attack,  about  one  month  lucid  interval, 
and  about  five  weeks  of  the  second  attack.  4.  Nine  days  of  the 
first  attack,  thirty-one  days  lucid  interval,  eight  days  of  the  second 
attack.  5.  Ten  days  of  the  first  attack,  eleven  days  lucid  interval, 
nine  days  of  the  second  attack.  Recurring  attacks  of  mania  and 
recurrent  attacks  of  melancholia  have  been  frequently  described,  but 
of  all  the  cases  on  record  none  has  been  erected  into  distinct  types 
except  those  that  have  been  described  by  Baillarger,  Falret,  and 
Wittkowski.  Classifying  cases  of  periodical  insanity,  therefore, 
we  may  say  that  there  are : 

The  circular  insanity  of  Baillarger  aud  Falret ; 

The  recurrent  mania  of  Wittkowski ; 

Ordinary  mauia,  or  melancholia,  with  periodicity. 
.  In  the  circular  insanity  of  Baillarger  and  Falret  neither  the  mania 
nor  the  melancholia  is  typical,  the  mania  being  rather  a  condition 
of  excitation  and  garrulousness  of  the  degree  that  constitutes  high 
spirits  or  that  would  denote  great  eccentricity,  whilst  the  melancholia 
is  a  condition  of  depression  and  low  spirits,  and  not  of  the  anxiety, 
restlessness,  insomnia,  post-cervical  ache,  and  suicidal  tendency  ol 
true  melaucholia.  Some  of  the  cases  of  circular  insanity  will  do 
the  most  remarkable  things  in  the  condition  of  mania,  perform  the 
most  eccentric  acts,  or  manifest  the  most  erotic  tendencies.  Thus, 
one  patient  of  mine  always  became  very  restless,  would  go  out  on 
the  street  and  amuse  himself  by  pitching  coins  to  newsboys  and 
watching  them  scramble,  was  exceedingly  gallant,  and  offered  him- 
self to  a  half-dozen  women,  telling  the  most  marvellous  Munchausen 
yarns  to  blind  their  fancy,  becoming  witty,  loquacious,  and  absolutely 
irrepressible.  In  the  melancholiac  stage  all  this  is  reversed,  and  the 
patient  becomes  taciturn,  sluggish  in  movement,  moping,  inattentive, 
listless.  The  bodily  weight  increases  in  the  stage  of  mania  and 
decreases  in  the  stage  of  melancholia,  and  the  appetite  follows  the 
same  law.  Indeed,  all  the  bodily  functions  are  greatly  increased  in 
the  stage  of  mania  and  greatly  depressed  in  the  stage  of  melancholia, 
so  that  the  flushed  face  and  increased  bwlily  heat  of  the  former  stage 
merge  into  the  cold  extremities  and  waxy  skin  of  the  latter.  The 
lucid  interval  of  circular  insanity,  in  my  experience,  is  not  a  trne 
lucid  interval.  The  patient  is  rather  in  a  state  of  remission  than  of 
absolute  intermission,  although  the  slight  difference  may  only  be  seen 
hv  one  accustomed  to  deal  with  cases  of  insanity,  or  by  some  intel- 
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H^ent  iiieiimer  of  the  family  who  ran  notice  (he  diffen*nce  in  men- 
tality. 

These  cases  of  Hreiilar  inaiinity  are  of  very  evil  prognosis,  so  far  as 
complete  cure  of  the  mahuly  is  enneenied,  althotjj^h  it  is  ^ometiraeg 
iible  to  eot  short  u  single  attaek. 

The  recurrent  mania  of  Wittowski  is  a  very  rare  disease,  and  I 
myself  have  never  seen  a  rust-  of  it.  All  of  Wittowski *b  eases^ 
however,  recovered,  but  he  does  not  state  whether  they  !iad  fnrther 
recurrences  of  the  trouble* 

Ordinary  recurrent  mania  and  recuri'cnt  mehincholia  will  have  a 
doubtful  pni^nofiis,  although  not  net^ssarily  a  hopelcs^s  oue,  and  af 
thest'  the  melancliolias  have  the  best  ]>rogno8is.  Clouston  is  of  the 
opinion  that  the  jieriodieity  of  mental  disease  is  one  of  the  signs  of 
an  e<lueatt*il  mc*e  that  is  dying  out,  or,  in  other  worils,  that  i>eri»i- 
dicity  oeeui*s  mainly  iii  what  tlie  French  call  the  degenerated.  He 
observed  40  to  4fJ  per  tn^nt.  of  the  periodical  cases  among  338  of 
various  forms  of  insanity,  aoti  of  these  one-half  had  mouth !y  peritKl- 
ical  changes,  one-third  were  si>mewhnt  irregularly  seized,  and  the 
remaining  one-sixtli  were  entirely  irregular 

Causation.  No  special  cause  has  ever  l>een  determined  for  j)eri- 
odical  insanity,  over  and  above  the  general  ciiuscs  of  mental  disease. 

DiAONf>8fs,  There  is  usually  no  difficulty  in  r(^n>gnizing  circular 
insanity  with  it^  successive  stages  of  mania  and  nielam-holia,  one 
either  following  the  other  or  separat*^!  by  a  so-called  lucid  interval, 
nor  should  there  be  any  diffi^'ulty  in  rtYiognizing  Wittkowski^s  recur* 
rent  mania,  or  the  other  forms  of  less  sharply  marki^  periodical 
insanity,  when  these  diseases  have  gone  through  their  diffen^nt  stages 
of  development ;  but  the  itanger  usually  is  that  they  may  not  Ik? 
recognizwl  at  the  start,  or  that  some  other  form  of  insanity  may 
be  mistaken  for  them.  The  initial  mania  of  circular  insanity  has 
more  of  ecoentricity  and  odd  high  spirits  about  it  than  are  found  in 
ordinary  mania  ;  and  in  the  latter,  delusions,  hallucinations,  and 
illusions  are  far  more  fre^juent,  so  that  a  gradually  developing  mania 
that  is  more  like  eccentricity  tlian  downright  insanity  should  always 
put  us  on  our  guard.  The  stage  of  melancholia  following  the  mania 
IS  sometimes  not  re<:*ognized,  I^e^'ause  it  is  thought  to  l»e  the  necessary 
depression  which  prci'fxles  convalesiA^nce  in  many  acute  or  sulmcute 
insanities  ;  but  tlie  diagnosis  of  j>eriodical  insanity  should  esjiecially 
be  made  from  epileptic  insanity,  ber^aose  as  gotxl  an  observer  as 
Doutrel>ente  was  de*?eive4l  by  a  cuse  of  larvated  epilepsy,  and  diag- 
tioeeti  it  as  circular  insanity. 

Tkeatment.  Some  cases  of  periodical  insanity,  even  of  circular 
Insanity,  t^n  l)e  very  materially  l>enelited  hy  treatment  so  far  as 
regards  the  individual  attack.  Thus,  several  authors  have  s[K)ken — 
aod  I  have  myself  seen  it  do  good — of  the  ex(_M?l!ent  effect  in  the 
mania  of  circular  in  sanity*  or  in  the  recurrent  forms,  of  cannabia 
indica,  the  tincture,  in  "ixv-5j  doses,  as  often  as  may  lie  neoeeaarj, 
either  two  or  tfjree  ttmcs  a  day,  or  every  few  liours.  To  this  may 
be  added  with  great  Ijcnetit  the  bromide  of  |)otasb  in  drachm  doses. 
The  sulphate  of  ipiiuine  in  large  dtjses,  10  Ut  f^O  grains  a  day,  is  also 
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often  of  considerable  b^efit,  and  BaiHareer  bas  9^en  exodl^it  dfodB 
from  its  oontinaed  use  for  days  in  these  large  doses.  I  can  coofirm 
this  of  my  own  experience,  alUiou^  I  have  sometimes  had  to  admin- 
ister the  bromide  of  potaah  with  it  because  of  the  dnch<mi8m  or  the 
general  nervousness  that  it  induced.  Hjosoinei  either  the  hydro- 
chlorate  or  the  hydrot»romatey  is  also  an  ezcdlent  remedy  in  doses  of 
j^jf  grain  twice,  thrice,  or  four  limes  a  day*  The  sta|^  of  mdaa- 
cholia  cannot  be  treated  so  well  as  the  stage  of  mania ;  indeed,  I 
think  that  the  treatment  of  periodical  insanity  should  be  the  vig<^- 
ous  treatment  of  the  stage  of  mania  with  the  hope  of  outtii^  it 
diort  The  stage  of  mewicbolia  can  sometimes  be  influoaoed,  how* 
ever,  by  the  use  Of  opium  in  the  form  of  the  aqueous  extract,  |  gnia 
once,  twice,  or  three  times  a  day,  or  codeia,  in  ccmjunctimi  with  tike 
sdphate  of  strychnine,  ^  to  ^  grain,  three  times  a  day,  or  the  mA- 
phate  or  tannate  of  quinine  in  tonic  doses.  Both  of  these  can  be 
given  in  the  form  of  tablet  triturates ;  and  if  the  patient  refuses  to 
take  medicine,  the  hypodermic  tabl^  triturates  can  be  dissolved  ia 
ftod,  such  as  milk,  beef^tea,  or  cocoa. 
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Definition.  Furor  transitorius  is  an  outbreak  of  violent  fury, 
lasting  for  a  few  liuiirH,  and  terminating  in  deep  sleep,  from  whioli  the 
patient  awakes  without  tlie  slightest  nieniory  of  what  has  ocrcnrred  : 
and  never  re^^nrring  in  the  same  jierson, 

CiJNK\^i.  HisTcmv.  Transitt^ry  fnry  has  occasionally  vague 
and  short  prodromal  symptoms,  but  these  are  more  frequently 
entirely  absent,  Wlien  they  do  wear,  they  consist  of  re^^tlessness, 
irritability,  flushed  fuee,  headaohe,  or  a  Benm  of  pressure  and  beating 
in  the  head,  vague  general  sensations,  raalaise»  cardiac  irregularity, 
vertigo,  perspiration,  and  roaring  in  the  ears.  They  usually  last 
only  for  a  few  minutes  before  the  attack  begins.  The  onwet  of  this 
is  sudden,  and  it  is  characterizetl  by  the  bUode^t  fury,  the  patient 
smashing  articles  of  furniture  and  tearing  his  own  clothes  into  bits, 
at  the  same  time  that  he  howls  or  growls  or  murmurs  inarticulately, 
This  attack  may  last  a  few  minutes  or  a  few  hours»  when  the  patient 
suddenly  becomes  quiet,  and  jwisses  into  a  deep  sleep  of  hours'  dura- 
tion, from  which  he  awakens  without  the  sliglitest  memory  of  what 
has  taken  place* 

Causation.  The  ("auses  of  transitory  furor  are  extremely  uncer- 
tain, but  it  has  l>etm  known  to  oct*ur  after  mental  or  physical  over- 
exertion, in  the  puerpcnil  state^  from  rapid  clianges  of  temperature  in 
the  nj4>m  or  the  atmospliere,  witli  indigestion  and  gastric  disturlmnces, 
and  also  trom  the  inhalation  of  carbonic  acid  gjis  from  an  over- 
heated stove. 

Diagnosis*  The  diagnosis  will  lie  principally  from  transitory 
mania  and  epih^ptic  mania,  and  for  this  I  would  refer  my  readers  to 
the  section  on  diagnosis  in  "*  Epileptic  lusanity," 

PROGNf)Sis,  The  prognosis,  so  far  as  the  recurrence  of  the  attack 
is  eoncerneil,  is  excel  lent,  l>ecaiise  it  has  never  l>ecn  known  to  recur 
in  the  Siime  fwmon. 

Treatment,  Treatment  can  seldoiu  be  brought  to  bear,  because 
the  attack  is  over  l>efore  the  physician  has  been  calk*tl  or,  the  patient 
is  so  violent  as  to  mnder  it  utterly  impossible  to  administer  any 
medicine;  whilst,  on  the  other  hand,  it  is  of  course  useless  to  do 
anything  when  the  patient  has  passetl  into  tlie  terminal  slumber* 
In  case  of  necessity,  however,  a  hypodermic  injection  of  ^^  to  ^ 
grain  of  Merck's  hyoseyamine  might  be  of  excellent  effect,  I  shouhl 
think,  although  I  have  hitherto  never  had  an  opportunity  of  essay 
ing  it 


CHAPTER  XIL 

EPILEPTIC  INSANITY. 

Definition.  Epileptic  ioaaaity  is  the  inaaoity  doeoRiitt  ia 
epileptic  individuals  Imore  the  lMtacks»  daring  Iheia,  after  Aem^ 
petween  them,  or  taking  their  place. 

HiBTOBY.  Although  iosanitj  in  the  eptleptb  has  been  kaMiwii  as 
long  as  epilepsy  itself,  and  although  such  okfer  writen  as  Bsqnind, 
Finely  Brach,  Qarard,  and  Hall,  have  described  qiileptie  inMoiity 
with  some  degree  of  precision,  it  is  jet  true  that  the  fint  reallv  pie- 
dse  study  of  the  subiect  was  made  by  Falret  in  1861 ;  bn^  it  was 
not  until  1876  that  the  first  exhaustive  paper  araeared,  by  Samt; 
whilst  Hughling|8- Jackson  in  the  same  year  dactdated  the  matter 
with  a  philosopbic  catholicity  that  needea  only  foll^  duiioal  detail 
to  have  made  it  complete.  Since  this  time  a  nambw  of  writers  have 
boned  themselves  with  Ihis  topic  t  but,  with  the  exaefatiaa  of:  wrtaiii 
medico-le^  details,  nothing  m»  been  added  to  die  clinical  diaqiual- 
tions  of  Falret  and  Samt 

CuNiOAL  HiSTOBT.  Although  Samt  enthnriastically  advaaoei 
the  claim  that  epileptic  insanity  had  certain  features  of  its  own  by 
which  it  could  be  recognized  without  any  history  of  antecedent  epi- 
lepsy in  the  patient,  his  views  have  yet  met  with  no  support  from 
alienists,  and,  highly  desirable  as  it  might  be  for  medico-l^al  con- 
siderations to  be  able  to  diagnose  epileptic  insanity  per  se,  the  fact 
still  remains  that  this  cannot  be  done,  as  in  epileptics  the  following 
forms  of  mental  disorder  have  been  described  : 

Falret's  intellectual  petit  mal  and  grand  mai  ; 

Stupor,  with  or  without  verbigeration  and  alliteration ; 

Circular  insanity ; 

Paranoia ; 

So-called  larvated  insanity,  or  insanity  taking  the  place  of  the 
usual  epileptic  attacks ; 

Chrouic  insanity ; 

Dementia. 
In  all  these  different  types  there  are  certain  general  characteristiGS, 
which,  together  with  the  history  of  the  epilepsy,  serve  to  demarcate 
epileptic  i used i ties  from  the  non-epileptic  varieties,  although,  as  has 
b^en  said,  they  are  not  absolutely  conclusive,  merely  serving  as  what 
the  lawyers  call  pnma  fade  evidence ;  i.  e.,  evidence  which  points  a 
certain  way,  but  which  other  facts  must  confirm  or  refute.  These 
characteristics  are  :  the  epileptic  fades  and  character ;  a  strong  ten- 
dency to  automatism,  dreaminess,  violent  outbreaks,  seemingly  erratic 
losses  of  memory,  and  sudden  recoveries.  The  epileptic  fades  is 
difficult  to  describe,  although  it  can  usually  be  readily  detected  by 
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ftocusUime<i  to  Jealiiig  witli  this  dass  of  patients  ;  but,  as  nearly 
^tt  cao  be  put  into  words,  it  oonsists  of  a  conimin^loil  suspidon, 
slight  dream iuess,  aud  uiorosea&s8.  Tlie  automatic  acts  of  tlie  epi- 
leptic are  akin  to  those  of  the  somnambulist — Indeed,  often  surpass- 
ing those  of  the  latter ;  and  this  fact  is  of  very  ^rmt  ra«xlieo-legal 
inijwrtauce.  I  have  known  an  e[Hleptic  to  roam  abont  the  rity  for 
days,  seemingly  acting  with  j>erfe<'t  intelligence*,  so  that  no  suspicion 
of  his  real  condition  was  cxcittd,  anci  yet  returning  to  his  normal 
eonscionsness  either  without  any  rcmembranee  of  where  he  had  Ix^i^n 
or  what  he  had  been  doing  during  this  time,  or  with  only  fmgmcn- 
tary  re<*ollecttion  of  the  )>ericxi  Many  instances  of  this  kind  are 
«fK>n  record.  Other  epileptii*?  may  comniit  crime  with  dclil)eration. 
from  motive  and  with  cunning,  and  E^'heverria  has  colk^-ted  mauy 
fiuch  cases.  Most  cases  of  epileptic  insanity  %vjI1  have  a  jKiriml  of 
dreaminess  in  some  stage  of  the  mental  manifestations,  usually  in 
c*onjunction  with  delusions,  and  with  this  is  frequently  associatfxl  the 
condition  for  wliich  Kafilbaura  lias  suggest^Ml  the  name  of  veiingaa^ 
Hon;  whilst  sometimt*s  a  curious  alliterative  n'|)ctition  of  words  is 
ol>9erved,  one  patient  tlius  rept^ting  :  *'  I  have  tum,  tuni,  turn,  turn, 

del,  del,  del,  tumbled  an*!  deliven^d ." 

Violent  outbreaks  are  exeecilingly  common  in  the  different  forms 
of  epileptic  insanity,  and  it  is  an  axiom  with  alienists  that  these  cases 
are,  next  to  those  of  transitory  fury,  the  must  dsiiigerousof  all  classes 
of  huiatits.  The  losses  of  memory  in  epileptic  iusiinity  are  very 
curious,  and  have  led  to  some  terrd)Ie  mistakes  medico- legally,  having 
been  too  often  nu si nterpreted  in  the  c*ourts.  The  loss  of  memory 
may  be  entii*e,  partial,  or  complele  for  a  time,  with  entire  restoration. 
Thus,  a  {mtient  may  have  absolutely  no  i'*^membranet*  of  what  he  has 
done  at  a  certain  f>erio<l  when  be  had  |>tM*luips  <'ommittKl  a  crime,  or 
he  may  tbrget  entirely  for  a  time  and  then  aflerwanl  have  a  complete 
remembrance  of  the  period,  or  lie  may  have  only  a  partial  remem- 
brance rest4)red  to  him,  oi\  what  is  still  more  confusing,  his  |>artia) 
or  entire  rcstonititm  to  memory  may  again  1m»  lost,  Samt  gives 
.^me  remarkable  illustrations  i>f  these  hiets.  Another  curious 
characteristir  of  tfie  e|jih^ptic  memory  is  tlmt  a  jiatient  losing  con- 
sciousness by  becoming  epileptir,  from  any  of  the  numerous  causes, 
may  be  deprived  of  memory  absolutely  for  all  that  has  occurred 
after  the  loss  of  consciousness,  and  then,  coming  to  himself,  may 
have  his  memory  sharply  resumed  from  the  time  when  he  lost 
it.  Thus,  cases  of  pdh  mal  may  stop  in  the  middle  of  a  sentence, 
pass  through  their  attack,  and,  cnnii ug  to  themselves,  go  on 
with  the  sentence  from  thr  point  where  I  hey  left  it  off  Hunter 
McGuire,  of  liichmcmd,  Va.,  details  a  most  remarkal^le  case  of  tills 
Bort,  of  a  negro  who  had  Ix^n  woun*kd  in  the  battle  of  Manassas 
by  a  splinter  of  shell  fracturing  the  inner  tal»le  of  the  skulh  He 
became  an  epileptic,  an^l  i-^maim^l  such  for  some  ten  years,  when  l>r. 
Jlt^uire  ojjerattxi  upon  him,  removing  the  si>lintereil  inner  table, 
and  the  fii*st  words  that  be  uttere«l  on  recovering  fn*ni  the  ether  were 

'*  Where  is  the regiment?''  tlius  displaying  the  absolute  lack 

of  memory  for  everything  that   had   oci.nirre<I  from  the  titue  of  his 
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wouodiDg.  Sudden  reooverieB  often  occur  in  epileptic  insanity,  so 
that  a  patient  who  has  been  violent  and  uncontrollable  one  day  may 
be  perfectly  rational  upon  the  next.  This  is  a  third  &ct  of  grand 
medico-l^al  value. 

The  intellectual  petit  nuU  of  Falret  consists  of  oonftision  of  ideas^ 
with  instantaneous  instinctive  acts  that  are  often  violent  These  cases 
generally  b^n  with  sadness  or  rooroseness  without  cause,  and  then 
become  silent,  irritable^  and  confused.  They  are  soni-conseioos,  of 
confused  memory^  and  it  is  difficult  to  enlist  their  attention.  They 
oftien  leave  home  suddenly  and  wander  aimlessly.  They  consider 
tiiiemselves  wretchedly  unhappy,  oft^n  think  that  ibej  are  penecnted 
by  their  families  or  friends,  and  may  accuse  others  or  being  the  cause 
01  their  anxieties  or  their  torments.  Any  dislike  or  hatred  to  an 
individual  which  they  may  have  had  in  their  normal  condition  may 
now  become  greatly  aggravated,  and  under  the  influence  of  some  suca 
motive,  or  without  it,  they  may  be  guilty  of  suicide  or  some  such 
crime  as  theft,  arson,  or  homicide,  or  mav  do  some  violent  impulsive 
act,  such  as  butting  their  heads  against  the  wall,  smashing  things,  or 
venting  their  rage  upon  some  innocent  individual.  After  any  <me 
of  these  violent  acts  the  patient  usually  comes  to  himself,  or  this  may 
happen  without  any  such  precedent  violence.  This  condition  otpdii 
mal  varies  in  duration  from  a  few  hours  to  several  days,  and  may 
iiBCur  again  and  again.  The  intellectual  grand  mal  of  Falret  was 
Imown  to  the  older  Frendi  writers  as  mania  with  fnrj  (mcmte  ocm 
/ureur).  The  onset  is  usually  brusque,  although  it  may  sometimeB 
have  certain  prodromata,  such  as  cephalalgia,  vomiting,  flushing  of 
the  face,  brilliancy  of  the  eyes,  alteration  of  the  voice,  slight  convul- 
sive movements  of  the  face  or  extremities,  or  sadness,  irritability, 
and  slight  excitation.  These  prodromata  last  but  a  few  hours.  An- 
other curious  feature  of  this  form  is  that  one  attack  always  closely 
resembles  every  future  attack  in  the  same  subject.  The  mania  is  one 
of  the  greatest  violence  and  brutality,  so  that  the  patient  is  very  de- 
structive to  anything  and  everything  about  him,  at  the  same  time 
that  he  is  possessed  of  terrifyiug  and  lively  delusions  and  marked 
hallucinations  of  hearing,  smell,  and  es|)eGially  of  sight.  The  hallu- 
cinations of  sight  are  very  generally  of  some  red  color.  There  is  a 
marked  iucoherence,  however,  in  the  delusions  and  hallucinations, 
which  succeed  one  another  with  great  rapidity.  These  attacks  sel- 
dom last  more  than  a  few  days,  and  cease  as  suddenly  as  they  have 
begun,  the  patients  usually  returning  instantaneously  to  their  normal 
conditiou,  although  sometimes  there  may  be  a  short  consecutive 
period  of  slight  stupor.  As  has  been  well  said  by  Falret,  they  awake 
as  from  a  horrible  nightmare. 

The  stupor  of  the  epileptic  is  generally  a  dreamy,  delirious  condi- 
tion, with  owasional  automatic  acts  of  violence,  and  with  verbigera- 
tion and  alliteration  such  as  have  been  already  spoken  of. 

Circular  insanity  has  also  been  described  in  epileptics ;  but  it  is  an 
exceedingly  rare  condition,  and  many  cases  of  so-called  circular  in- 
sanity in  the  epileptic  have  been  simply  the  intellectual  grand  mal  of 
Falret,  succeeaed  by  more  profound  stupor  than  usual. 


EPILEPTIC  INSANITY, 


I 


Gimuck  has  ol)served»  a  spiinons  form  of  pamuoia  to  cjccur  ia 
eprleptit-s ;  but  h\s  cases  and  tlie  few  which  I  have  seiMi  should  really 
be  called  jKirunomld  insanity ^  mn&nwuAi  a>5  they  have  a  imu'h  shorter 
duration  thau  the  ordiuary  I'ase.s  of  paranoia^  whiUt  the  ideas  of 
peraeoutloD  and  self-exaltation  am  h^ss  deHned  than  in  tlie  latter 

Th€  so-calknl  tarvated  insanity  of  Morel  was  dairae<l  by  him  to 
be  a  form  of  epilepsy  of  the  type  of  intellectual  grmid  vialj  taking 
the  plaix*  of  tlie  regular  epileptic  (jaroxysms  as  a  sort  of  efjuivalent. 
Hughlings-.lacksou,  however,  l>elieves  that  all  these  are  pret^ede^l  by 
attack»$  of  ordinary  pctk  mal  which  liavc  Imm  overlooketl,  and  he 
cites  cases  to  prove  his  assertion.  It  should  lie  remembered  that 
pdU  null  may  consist  of  merely  so  slight  a  loss  of  consciousne.*is  as  to 
ooostitute  st.iircely  more  than  a  vertigo,  either  without  any  nuiscnlar 
movements,  or  with  very  slight  t witch ini;s  of  the  facial  nmscles,  so 
that  an  attack  might  very  readily  l>e  overlook ed  even  by  the  patient's 
family  or  those  immediately  surrounding  liim*  It  is  well  to  know, 
however,  that  such  cases  of  mauia  do  o<vur  in  epilepsy,  and  that  the 
name  of  larmdtd  or  concealed  in  an  excellent  one,  even  though  they 
are  preceded  by  sucli  slight  attacks  ot^ petit  viaL  Tht^c  larvated  attacks 
of  epileptic  insanity  arc  apt  to  recur  period ieiilly  or  ([uasi-periodi- 
cally,  and  they  have  in  seveml  instances  been  mistaken  tor  periodical 
mania. 

Wiiilst  most  cases  of  epileptic  insanity  are  temporary  in  duration, 
varying  from  a  few  honi-s  to  a  few  days  or  weeks,  the  insanity  may 
also  become  chronic  and  last  for  years. 

Dementia  \^  the  m^unl  termination  of  roost  cases  of  severe  organic 
epilepsy,  or  of  fretpieotly  recurring  dilfereut  forms  of  epileptic  in- 
sanity  ;  hut  I  think  that  the  usual  statements  as  to  the  inevitable 
tendency  of  crises  of  ejiilepsy  to  dementia  are  very  mnch  exaggeratt^. 
As  has  Ijeen  said  in  the  cimpter  upon  "Epilepsy/"  epilepsy  is  only  a 
symptom,  and  thei*e  are  many  forms  which  do  not  tend  to  true  epi- 
lefjsy  at  all,  such  as  tiie  nutritional,  the  laryngeal,  the  form  associated 
with  migraine,  and  many  cases  which  recur  infref|uently. 

The  medico-h'gal  rcspouHihility  of  the  epileptic  has  been  a  question 
about  which  a  great  deal  of  confused  tliiuking  has  lM!cn  done.  It  is 
monstrous  to  assc^rt  that  a  per*ion  is  not  ix-sponsible  for  his  or  her 
acts  bcc*ausc  he  or  she  is  sniiject  to  epilepsy.  On  the  other  hand,  it 
is  equally  monstr<»ns  ly  assert  that  an  act  done  under  the  influence  of 
cpilejxsy  should  l>e  punislu^l  liy  the  law  Ix'^-ause  there  has  bt>eu  evi- 
denw  of  deliberation  and  iuteltigcuce  about  it,  or  bt»cause  it  has  been 
d  one  with  a  mot  i  ve.     T 1  j  e  si  m  pi  e  1 1  u  est  i  o  u  s  in  a  ny  gi  v  en  case  a  re : 

Ist.  Was  the  individual  in  question  suflTering  from  some  one  of 
the  many  forms  of  epileptic  insanily?  or, 

2d,  Had  the  individual  in  question  had  an  epileptic  attack  at  such 
a  time  before  or  after  tlie  act  conimitte<l  as  to  render  it  probable  that 
he  or  she  was  at  the  time  of  the  committal  of  the  act  under  the  influ- 
ence of  epilepsy? 

In  either  one  of  these  events  the  individual  in  question  is  uudoubt- 
edly  irresponsible,  never  mind  how  great  may  have  beeii  the  seeming 
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deliberation  and  intelligeiioe  or  the  motiTe.  It  should  alwa^  be 
remembered*  as  has  alreeidj  been  said,  that  the  epil^tic  individaal 
may  have  the  most  carious  and  se^oitngly  oontradiotoiy  losses  <^ 
memory,  so  that  he  may  remember  an  act  immediatdy  after  it  has 
been  committed,  lose  this  memory  later,  and  r^ain  it  stUl  later  on. 
All  epileptic  criminals,  howev^,  are  dangerous,  and  sociel^  diould 
be  protected  aeainst  them,  not  by  th^  incarceration  in  a  prison,  hot 
by  their  isolation  in  an  insane  asylum. 

Causation.  The  causes  of  ^ileptic  insanity  are  the  causes  of 
^ilepsy  which  have  been  narrated  at  length  in  the  diapter  upon  that 
suUect. 

Diagnosis.  When  a  patient  has  had  an  attack  of  epilqwjr, 
eitiier  of  the  type  of  petU  mal  or  gramd  mal,  and  this  is  suooeeded 
or  preceded  by  mental  derangement,  the  diagnosis  is  ea^  enough ; 
but  more  care  is  required  in  reaching  a  conclusion  about  tiie  nature 
of  an  insanity  or  a  criminal  act  of  an  individual  who  is  merdy 
known  to  be  subject  to  epilepsy,  but  in  whom  the  insanity  cmt  crimi- 
nal act  has  not  been  preceded  or  sncoeeded  immediately  by  ao 
epileptic  manifestation.  In  such  a  case  the  criteria  which  have 
been  mentioned  will  become  of  great  diaenostic  value,  namdy :  ihe 
^pileptic  fades  and  character,  the  tendency  to  automatism^  the 
doeaminess,  the  violent  outbreaks,  the  seemingly  erratic  losses  id 
memory  J  and  the  sudden  recoveries.  The  daim  made  by  Samt^ 
however,  that  mental  aberratiims  with  these  diaraoteristics  can  be 
positively  diagnosed  as  epileptic,  even  though  the  patient  has  had 
no  attack  of  petit  or  grand  maly  has  not  been  adopter  by  alienists  in 
the  twenty-one  years  that  have  elapsed  since  Samt's  publication, 
for  the  very  good  reason  that  non-epileptic  insanities  will  sometimes, 
though  rarely,  have  these  features. 

The  diagnosis  of  epileptic  insanity  should  be  from — 

Transitory  frenzy ; 

Acute  mania; 

Periodical  insanity; 

Hallucinatory  insanity ; 

Paranoia. 
The  patient  subject-  to  transitory  frenzy  has  no  epileptic  manifes- 
tations of  any  kind.     The  attack  has  never  been  known  to  recur ; 
indeed,  the  individuals  subject  to  it  rarely  manifest  any  symptoms 
of  insanity  at  any  other  time  in  their  life. 

The  acute  mania  of  the  non-epileptic  is  far  less  violent,  far  less 
characterized  by  brutality,  and  much  more  marked  by  rapid  and 
changing  ideation,  generally  of  a  beneficent  character,  so  that  when 
any  violence  is  done,  it  is  because  of  irritation  or  opposition,  whilst 
the  onset  is  not  so  apt  to  be  sudden,  and  the  convalescence  is  much 
more  gradual. 

Periodical  insanity  is  sometimes  mistaken  for  epileptic  insanity ; 
but  the  diagnosis  can  be  made  by  the  regular  recurrence  without  a 
history  of  epilepsy,  the  far  less  tendency  to  automatism  and  vio- 
lence, dreaminess,  and  loss  of  memory,  and  the  alternation  of  mania 
and  melancholia,  with  or  without  a  so-called  lucid  interval  in  the 
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form  ktiowQ  a-s  eircular  insauity.  On  tlit»  otlicr  Imnd,  recurring 
epileptic  insanity  slioufd  not  he  mistaken  for  iXTicKiktil  tn^aaity,  ana 
the  diagnosis  i-au  l>e  made  l>y  the  abseiK^  ol"  a  history  nf  epilcjjsy. 

Id  hallueinatory  iosanity  the  diagac»sis  will  Ije  made  by  the  pre- 
doniinanee  of  the  halhieinatiims  and  deln.sions,  and  by  the  lack  of 
the  hij^tory  of  epilep^^iy  and  of  the  epileptie  eharaeteristics. 

Paninoia  presents  an  entirely  ditferent  picture  from  that  of  epile[^»*iy, 
although  Giiauck  has  reportefl  so-called  cases  of  paranoia  in  epilep- 
ties  ;  but,  as  has  l>een  said,  they  tlitfer  essentially  from  the  trne  para- 
noiacs,  inasmuch  as  the  delusions  of  jierstHnition  and  self- ex  a  I  tat  ion 
are  tHjnfused  and  intermingled  witli  tlie  peculiar  lapses  of  memory, 
epilepsy,  and  the  epileptic  mental  eharaeteristics. 

Treatment,  The  bromides  do  not  have  the  same  influence  ujion 
the  insane  manifestions  of  epilepsy  as  they  do  u{K>n  the  non-insane 
symptoms.  The  best  drug  is  usually  hyoscine,  the  hydrobromate or 
the  hydrocldorate,  to  doses  of  jj^^^  g'^ain,  once  in  one,  two,  or  three 
bourSi  iKst  given  liypodermiwdly.  Cannabis  indica  is  also  a  very 
useful  medicine,  and  tlie  iiest  preparation  to  use  is  the  fluid  extract  in 
do^es  of  5  to  10  drops  every  hour  or  two  until  the  sample  lias  Ix^n 
tested.  In  some  cases  the  application  of  an  ice-bag  to  the  spinal 
column  for  an  hour  or  two  at  a  time  has  broken  short  an  attack. 
Occasionally  brisk  purgation  with  elaterium  is  of  value,  using  doses 
o(  \  grain  every  two  or  three  liours  until  the  effect  is  olitained  ;  or, 
if  the  patient's  condition  be  such  that  tliis  may  act  as  too  much  of  a 
deprefisant,  a  Ijrisk  sidine  will  answer  the  purpose.  I  have  also 
koowu  an  attack  to  lie  broken  up  by  a  powerful  couuter-irritaut, 
9uch  as  a  large  blister  somewhere  about  the  liody,  or  tlie  application 
of  the  actual  cautery  to  the  back.  In  the  more  chronic  forms  of 
epileptic  insanity  cannabis  indica,  in  t^ombination  with  the  bromides 
{vide  Chapter  IX.,  under  ^*  Epilepsy''),  will  be  found  the  besttretitment. 


1 

^                    ^ 

CHAPTER    XIII. 

DELIRIUM  GRAVK 

St/7iotiym»:    Mania  gravis.     Phrenitifl,    Typhomania.     Atjiite  de- 

lum. 

Delirium  grave  is  a  very  rare  disease,  cliaracterized  bv  furious  outr 

Bake  of  mttniacal  ex                   ^u        \ence^  with  in  term  las  ions.  Tbe 

ient  is  extremely  incouerei                  ,  kicks^  sereamSj  talks  inoes- 

itly,  has  hallueinati^           »-          .^uaiiy  fixeci  and  often  very  vivid, 

id  lliere  is  generally  ^.                    «ia  that  injuries  are   not  felt,  so 
t  one  patient  actually                      an  ungual  phalaos  of  a  finger. 

sat  insoinnia  is  uaiallj                ;  lue  temperature  ranges  from  100** 

03°j  sometimes  evi^n           -^             ilge  is  frequent  and  soft. ;  and 

e  is  rapid  emada                               :ritcd  period  usually  sueoeeds 

of  depression,                                   ,    in  which   the    patient    lies 

t,  staring,  muti                                   the  terminal  period  of  aeute 

lustive  disease                                     i  of  exeitemeDt  and  depress 

I  may  alteruak                                   i  the  de[)re!:*sioQ  may  not  be 

^.-eme,  so  that  tii%                              wai^  of  liis  condition.     The 

occur  it  is  iDComplete,  leaving  some  permanent  aberration  of  mind 
or  passing  gradually  on  into  general  paresis  or  some  form  of  dementia. 

In  cases  of  delirium  grave  the  pathological  lesions  are  :  great  cere- 
bral and  spinal  hypersemia,  often  with  oedema;  and  according  to 
Spitzka,  the  cortical  ganglion-cells  are  granular  or  opaque,  stain 
poorly,  and  their  peri- ganglionic  spaces,  like  the  adventitial  lymph- 
sheaths,  are  literally  crammed  with  the  formed  elements  of  the  blood. 
This  hypersemic  congestion  has  been  supposed  to  be  due  to  a  vaso- 
motor paresis ;  but  this,  like  most  of  the  vasomotor  theories,  is  the 
purest  kind  of  hypothesis. 

The  diagnosis  of  delirium  grave  should  be  from — 
Acute  mania ; 
Meningitis ; 
Transitory  furor ; 
Agitated  melancholia. 

In  acute  mania  the  patient  does  not  have  the  anaesthesia,  and  is 
not  so  wildly  and  unreasoningly  furious,  nor  has  he  the  intermissions. 

In  meningitis  the  onset  is  more  gradual,  the  maniacal  outbreaks 
are  not  nearly  so  furious,  the  delirium  is  more  apt  to  be  muttering 
or  mildly  vivacious,  and  there  is  often  a  characteristic  retraction  of 
the  head. 

In  transitory  frenzy  the  outbreak  is  more  sudden,  more  like  an 
epileptic  attack,  lasts  only  a  few  hours  instead  of  a  few  weeks,  and 
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the  patient  is  perfectly  himself  again  when  the  attack  is  over ;  so 
that  there  is  no  similarity  between  this  disease  and  delirium  grave, 
except  in  the  one  symptom  of  the  maniacal  outbreak. 

Agitated  melancholia  should  never  be  confounded  with  delirium 
grave,  because  the  agitation  is  not  a  furious  maniacal  outbreak,  but 
is  a  restless,  impulsive  act  or  series  of  acts  in  a  very  melancholy,  de- 
pressed, often  suicidal  individual.  I  refer  to  the  differential  diagnosis 
in  this  place  only  because  I  have  seen  several  mistakes  made. 

The  prognosis  of  delirium  grave  is  exceedingly  grave,  as  there  are 
very  few  recorded  cases  that  have  not  terminated  fatally. 

The  only  treatment  for  delirium  grave  that  has  been  of  any  use 
has  been  that  claimed  by  one  writer,  with  large  doses  of  ergot,  which 
should  be  given  in  the  form  of  the  fluid  extract,  in  doses  of  a'drachm 
every  two  hours.  Bromide  of  potash  in  doses  of  10  or  20  grains 
should  also  be  given  every  two  or  three  hours,  with  hydrobromate  of 
hyoscine,  y^  grain,  at  the  same  intervals  during  the  excited  stage. 
During  the  depressed  stage  the  bromide  and  hyoscine  should  be 
omitted  entirely.  I  believe,  also,  from  my  experience  in  a  few  cases, 
that  large  doses  of  the  sulphate  of  quinine  will  be  found  to  be  of 
great  value,  and  I  should  give  20  to  30  grains  in  the  twenty-four 
hours,  in  the  form  of  the  taolet  triturates  or  capsule,  or,  if  the  patient 
is  averse  to  taking  medicine,  in  solution  with  an  acid  ;  or  the  hydro- 
chlorate  of  quinme,  hypodermically,  as  in  the  following  solution 
recommended  by  Hare : 

R. — Quin.  hydrochlorat gr*  vij. 

Aqua  deatillat.    \ aa    1 388. 

M.  ft.  sol. 

S. — Warm  solution  before  using  it,  and  do  not  add  acid. 


CHAPTBE   XIV. 


HALLU0INA1X)BY  INSANITY. 


Synonyms:  Primare  Yerrfioktheit (We^l^ial).  HaUoeiiiatorisdie 
Yerwirrtheit.  Mania  Ehllaciiiatoria  (Meinlel).  DelusuHial  Stupor 
(Newington).    Halluciiiatorisdier  Wahnsinn. 

DEFiNinoK.  Halladnatory  insaiiity  is  a  form  dimcaclerised  bj 
quickly  changing  delosionSy  hallodnationSy  and  iIIo8ioii8y  with  coo- 
ibsion  of  thought  and  alternations  of  exdt^nent^  dqpreaBioD,  and 
stupor. 

Clinical  Hibtoby.  In  halluctnatorj  insanity  the  palient^s 
delusions,  halludnationSi  and  illusions  are  constanUy  and  qiuddy 
diangedy  and  they  are  sometimes  of  a  depressed  or  even  t^rii^^iig 
nature,  sometimes  ^y,  sometimes  vague  in  diaracter.  Bat  the  ohap- 
actmstic  of  them  is  a  throi^ing  ideation^  so  to  qpeak,  a  oooalaiitly 
changing  phantasmagoria  of  mental  impressions,  witbcmt  kgieal 
connecting  link  between  them,  and  the  iMustoms  are  not  tbodEbre 
logical  or  ayBtematized.  The  patient,  however,  may  be  orim  and 
seemingly  intelligent,  althon^  this  calmness  m  very  readify  dis- 
turbed by  the  nature  of  the  hallucinations,  illusions,  and  ddnsions. 
There  is  a  degree  of  intelligence,  on  the  one  hand,  that  is  far  ereater 
than  is  witne^ed  in  mania  ;  whilst,  on  the  other  hand,  the  halTucina- 
tions,  illusions,  and  delusions  are  infinitely  more  vivid  and  shifting 
in  character.  These  patients,  when  the  disease  is  not  far  advanced, 
can  give  very  accurate  and  vivid  accounts  of  their  hallucinations  and 
delusions,  of  which  they  retain  an  accurate  memory ;  but  in  the  severer 
types  of  the  disease  there  are  successive  conditions  of  excitement 
and  stupor  from  exhaustion  and  speechlessness,  and  of  tbese  the 
patient  will  often  afterward  have  extremely  defective  memory.  In 
some  cases  convulsions  may  occur,  although  these  are  infi^uent 
The  convalescence  is  generally  preceded  by  a  mild  form  of  dementia, 
although  the  patient  may  recover  without  this  and  by  a  gradual 
diminution  of  the  other  symptoms. 

Etiology.     The  causes  of  hallucinatory  insanity  are — 
Neurasthenia ; 
Ansemia ; 

Alcoholic  and  sexual  excesses ; 
Many  febrile  diseases ; 
The  puerperal  condition. 

Much  has  been  said  of  the  febrile  and  the  puerperal  insanities, 
but  the  most  of  them  belong  to  this  form,  although  the  puerperal 
condition  may  produce  also  a  pure  melancholia  or  a  pure  mania. 
Peritonitis  in  the  female  is  especially  apt  to  be  followed  by  hallu- 
cinatory insanity. 
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Duration.  The  average  duration  is  tivi*  to  six  months,  although 
certain  cases  raay  run  tlieir  course  in  a  few  days.  The  post-febrile 
and  the  menstrual  are  the  shortest  in  duration^  whilst  the  puerperal 
cases  vary  very  greatly. 

Prognosis,  Prognosis  is  favorable,  if  tlje  patients  t^n  be  sub- 
jected to  proper  treatment,  and  if  it  is  commenced  early  enough. 
Exhausted  iudivitluals,  however,  or  those  who  have  had  previous 
attacks,  may  pas^  mUy  dementia  or  die. 

Diagnosis.     Tl»e  diagnosis  of  hallucinatory  insanity  is  from — 
Mania  ; 
Melant-hojia; 
Pamnoia ; 

The  mania  of  general  paresis ; 
Delirium  tremens. 

In  mania  the  hallucinations,  delusions,  and  illusions  are  not  nearly 
so  prominent,  the  elrinent  of  confusion  is  far  less,  and  the  latter  does 
not  cx»me  in  splls  lasting  for  hours  or  even  a  day  or  two,  as  in  hal- 
lucinatory insanity. 

In  melancholia  there  is  profound  melaueboly,  stupor,  or  melan- 
choly agitation,  not  tlie  thronging  ideation,  halluciimhuns,  illusion.«i, 
and  delusions  of  hallucinatory  insanity. 

Paranoia  is  characterize  by  logical  delusions,  great  intelligence, 
and  generally  l»y  ralinness  of  manner;  and  confused  liallucinatioas 
and  delusions  are  only  present  in  the  exacerbations. 

The  mania  of  general  paresis  can  be  recognized  by  the  history  of 
the  case  and  by  the  accompanying  pliysiail  t?ymptoms  of  tremor, 
defective  spet^L'h,  perhaps  also  by  the  peculiar  gait,  and  the  pupillary 
abnormalities. 

In  delirium  tremens  the  history  of  the  cjase,  tlie  hallucination!*  of 
sight  and  hearing,  and  often  the  great  excitement,  will  make  the 
diagnosis. 

Treatment.  The  treatment  of  these  cases  of  hallucinatory  in- 
sanity  should  Ix*  by  means  of  chalybeates,  quinine,  bitter  tonics, 
abundant  nourishment,  and  either  alcoholic  stimulation  or  the  malt- 
extracts.  Not  one  grain  of  a  depressing  remedy  should  be  used 
anleas  it  is  absolutely  nee^sary.  It  is  my  custom  to  see  that  these 
patients  obtain  large  quantities  of  food  at  once,  which  they  ei^f)e<*iallj 
need  be<!ause  of  the  imiKussibility  in  most  cases  of  keeping  them  at 
rest,  even  in  a  chair  or  on  a  lounge.  I  therefore  ??atisfy  myself 
that  they  really  have  three  full  meals  a  day,  from  one  to  two  quarts 
of  milk  in  the  twenty-four  hours,  and  a  jwund  of  beef  made  into  a 
strong  beef-tea  and  divided  into  three  a^ual  portions  to  be  taken  in 
the  twenty- four  hours.  ( Vtde  *^  Neurasthenia.*')  A  careful  attention 
should  prevent  these  patients  from  becoming  constipated,  more  espe- 
cially when  taking  large  qtiautiticsi)f  foml.  The  sleeple?^nei^,  which 
is  apt  to  be  an  annoying  feature,  can  Ije  overcome  by  means  of  a  milk 
punch  or  eggnog  at  Ijcdttmc.  If  this  will  not  answer,  10  grains  of 
su  I  phonal  should  l)e  administered,  with  10  gniins  of  bromide  of 
potash,  at  bedtime  in  l)eef-teii  or  ccx^oa  or  milk.  If,  whilst  taking 
targe  quantities  of  food,  the  {^^latient  still  remains  excited  and  unruly^ 
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j^  grain  hydrooblonite  <nr  hydrobrooaate  of  hyosdme  dhoold  be 
ffiven  onoe  or  twioe  a  day,  and  oontbiiady  if  neoeaaaiy,  day  by  day. 
HyoaoyamiDe  is  a  dang^row  drag  to  use  in  halloeinatoty  inBanity 
because  of  its  depressing  effecfcy  and  it  diould  tberefiiie  seldom  m 
administered  onlees  tibe  violaioe  of  the  patimt  shonld  make  it  neces- 
sary, whra  grain  ^  <tf  it  should  be  combined  with  10  to  16  grains 
of  potassium  bromioe,  and  increased  as  circamstances  may  require. 
Opmm  in  some  cases  will  have  a  v^y  beneficial  eflbot,  bot  it  is  an 
extremely  unreliable  dn^  in  this  affisction;  nev^ididess  every  case 
will  be  a  guide  to  itself,  and  if  the  medicine  is  not  found  to  produce 
improvement  it  should  be  dropped.  The  aijueous  eztraol  is  me  besi 
nreparation  to  use,  and  i  gi*AU^  may  be  given  once  or  twice  a  day. 
It  is  often  extremely  dimoilt  to  get  these  patients  to  take  medksin^ 
through  perversity  or  some  ddusion.  If  this  be  so,  the  sdnbk  tritu- 
rates of  opium  and  hyosovamine  should  be  used ;  and  in  giving  iioo 
tiie  carbonate  of  iron  can  be  mixed  with  tea,  beef-tea,  coooay  or  g^vv, 
adraohm  bdn^piven  three  times  a  day  in  this  manner,  as  it  is  nearly 
tasteless.  Qumme  and  the  bitto*  UmioB  are  often  very  difficult 
indeed  to  administer,  altiiough  die  tannate  of  quinine  will  i 
be  taken  in  the  form  of  chocolaie  loa&a^gesL 


CHAPTER    XV. 


DEMENTIA. 


There  has  been  considerable  diversity  of  opinion  among  alienists 
as  to  the  clinicfil  fonii'^^  of  tlernentia  mid  their  protijousis.  Dementia 
has  oome  to  mmn  teehnically  the  siime  thing  as  stupidity,  and  it  is 
called  l)y  this  latter  name  by  the  French  anthors.  It  may  be  clinic- 
ally divided  into  two  great  ty|>ej?i,  oarnely  : 

1.  Primary  dementia ; 

2.  Secondary  dementia. 

The  primary  dementias  may  be  due  to  exhaustion  of  the  brain^  to 
psychical  sbcwk,  and  to  metrlianie^l  shock. 

Tliat  which  re.snlts  from  exhaostion  of  the  brain  varies  greatly  in 
degree.  It  is  what  some  autliors  tt^rm  c:<Tebral  asthenia  or  neurasthenia. 
In  the  slighter  forms  it  may  consist  of  a  simple  defect  in  memory  show- 
ing itself  occasionally,  and  an  inability  to  concentrate  the  attention 
upon  mental  problems.  Tims,  the  patient  will  find  that  lie  cannot 
rememt>er  names,  events,  or  faces,  and  tlmt  his  brain  refuses  to  func- 
tionate in  tliosc  delicate  mental  processes  which  we  call  tlion^ht,  lie 
may  thus  read  o\Tr  and  over  again  a  page  that  he  would  ordinarily 
have  no  difficulty  whatever  in  mastering,  and  yet  Vh*  unable  to  rise  from 
its  |>eru8al  with  a  knowledge  of  what  he  has  I'ead,  much  less  with  a 
mental  assimilation  of  it.  It  is  the  chronic  analogue  of  what  all  feel 
at  times  in  moments  of  fatigue;  bnt  the  essential  <'linical  diilerence  is 
that,  while  the  mental  effe<"ts  of  fatigue  may  l>e  overcome  by  a  sound 
night's  sleep  or  a  few  days  of  change,  rest,  or  diveraion,  the  case  of 
dementia  is  unaifectal  by  these  lighter  rem<Klial  measures.  In  types 
of  greater  severity  there  is  a  tendency  to  automatic  trains  of  thought 
which  cimuot  be  interrupted  by  an  effort  of  the  will  or  by  ordinary 
diversity  in  the  affairs  of  life.  In  the  gravest  typc^s  the  whole  deli- 
cate psychical  mechanism  of  the  mind  bet'omcs  disarranged,  and  this 
manifests  itself  in  the  emotions,  the  will-pt>wer,  and  the  capacity  for 
thought.  The  perceptions,  liowever,  in  this  form  of  dementia  do 
not  snflFer  in  anything  like  the  proportion  of  the  other  faculties  of 
the  mind.  Tliis  may  at  first  sight  s(^^m  singular,  but,  after  all, 
it  is  only  in  the  line  of  what  we  know  of  the  pljysiology  of  the 
brain  ;  for  instants,  the  exjieriments  of  Miink»  the  German  cerebral 
physiologist,  have  demonstrated  again  and  again  that  the  exsection 
of  the  auditory  centre  from  the  cortex  nf  a  dog  does  not  impair  at 
all  the  animars  capacity  for  hearing,  but  does  away  entirely  with 
his  capacity  to  untirTstand  the  sounds  that  he  hears  clairly,  as  h 
evident  by  the  motion  of  the  head  and  the  pricking  of  the  ears, 
(See  page  40.)     After  all,  this  Is  nothing  more  than  a  singularly 
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sharp  demonstration  of  what,  in  a  less  definite  way,  has  been  known 
to  generations  of  comparative  anatomists — namely,  that  the  cortex  of 
the  brain  is  the  organ  of  the  mind,  and  that  it  takes  what  we  call 
mental  cognizance  of  all  the  impressions  coming  to  it  from  without. 

The  dementia  resulting  from  mechanical  or  psychical  shock  is  of 
sudden  onset  and  is  severe  in  its  manifestations,  so  that  the  patient's 
memory,  thought,  expression,  emotions,  and  will-power  are  often  as 
completely  blotted  out  of  existence  as  by  excision  of  the  whole  gray 
matter  of  the  brain.  Even  these  cases,  however,  if  closely  observed, 
will  be  seen  to  be  receptive  of  sensations  in  a  certain  dull  and 
apathetic  manner. 

Besides  these  dementias  from  cerebral  exhaustion  and  mechanical 
and  psychical  shock,  there  are  certain  well-recognized  types  which 
almost  all  the  writers  upon  mental  affections  have  been  able  to  define, 
and  these  are  worthy  of  separate  description.     They  are  : 

1.  Primary,  or  acute  dementia ; 

2.  Hebephrenia; 

3.  Senile  dementia ; 

4.  Paretic  dementia. 

Paretic  dementia  is  so  thoroughly  well  marked  as  a  form,  is  so  well 
understood,  and  its  prognosis  and  treatment  are  so  radically  different, 
that  I  shall  reserve  a  separate  chapter  for  it;  but  the  others  can  best 
be  treated  in  this  connection. 

PRDiABT  DEMENTIA. 

Synonyms:  Stuporous  insanity.     Amentia.     Primary  stupidity. 

Definition.     A  simple  dementia  occurring  in  young  adults. 

Clinicat.  History.  This  occurs  in  young  persons,  as  a  rule 
under  twenty-five  years  of  age.  It  is  characterized  by  a  high  d^ree 
of  stupidity,  so  that  the  j^atient  does  not  speak,  makes  very  little 
volitional  effort,  cannot  be  interested  in  anything,  and  the  emotions 
are  either  absent  or  are  manifested  erratically.  These  individuals  sit 
quietly  and  stupidly,  and  when  they  have  convalesced  it  will  be  found 
that  they  have  little  or  no  memory  of  what  has  taken  place.  The 
bodily  functions  are  usually  depressed,  the  pulse  is  slow,  the  appetite 
is  either  lessened  or  not  manifested  at  all,  although  food  will  be  taken 
often  in  the  same  quantities  as  in  health  if  persuasion  be  used,  the 
action  of  the  heart  is  greatly  enfeebled,  the  temperature  is  slightly 
lowered,  the  skin  is  cold,  and  oedema  of  the  lower  extremities  is  not 
infrequently  observed.     Ptyalism  is  a  frequent  symptom. 

Causation.     The  causes  of  primary  dementia  are  : 

1.  Heredity; 

2.  Masturbation  ; 

8.  Venereal  excesses ; 

4.  Aiiicmia; 

5.  Overexertion  of  mind. 

Of  all  these  causes,  the  only  one  that  needs  to  be  dilated  upon  is 
the  last — that  of  mental  overexertion.  This,  in  my  experience,  has 
been  the  most  frequent  etiological  factor,  and,  singularly  enough,  the 
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majority  of  cases  have  been  in  the  male  sex,  although  I  am  not  cer- 
tain whether  or  not  this  is  a  coincidence.  The  mental  overexertion 
that  I  have  seen  has  been  that  of  overstudy,  either  actual  or  relative. 
Ambitious  boys  and  girls  are  set  to  work  to  accomplish  tasks  that 
are  frequently  beyond  their  power ;  or  even  when  their  mental  reach 
might  be  sufficient,  the  regulation  of  the  habits  is  so  faulty  as  to 
disable  them  prematurely  by  lack  of  proper  fresh  air,  exercise,  diver- 
sion, and  r^ular  and  systematic  habits  of  study.  In  some  cases 
anaemia  has  also  been  an  aggravating  factor,  but  it  is  a  curious  fact 
that  this  has  been  the  exception  to  the  rule,  and  that  while  anaemia 
is  rich  in  its  pathological  effects  in  other  directions,  it  seems  to  be 
peculiarly  infrequent  as  a  cause  of  this  mental  type ;  indeed,  most  of 
the  patients  of  this  class  are,  so  far  as  r^ards  other  than  the  cerebral 
tissues,  in  good  health. 

Prognosis.  The  prognosis  of  primary  dementia  is  usually  a  good 
one,  as  most  of  the  cases  recover  in  from  one  to  three  months,  and 
some  may  even  terminate  more  quickly.  In  the  infrequent  cases 
that  do  not  recover,  the  primary  exhaustion  has  either  been  very 
severe,  or  there  is  improper  treatment.  Unfavorable  cases  pass  into 
a  condition  of  prolonged  dementia. 


HEBEPHRENIA. 

Hebephrenia,  or  insanity  of  pubescence,  is  a  mental  disease  ob- 
served more  particularly  in  the  male  sex,  characterized  by  a  mawkish 
silliness  with  a  tinge  of  melancholia.  These  cases  are  apt  to  be  con- 
founded with  hysteria,  and  they  stand  upon  the  border-line  in  many 
instances  between  insanity  and  neurasthenia,  although  sometimes 
they  may  become  so  well  marked  as  to  constitute  a  genuine  insanity. 
They  are  actuated  by  silly  semi-delusions,  a  mawkish  sentimen- 
tality, caprice,  sadness  that  is  not  a  true  melancholia,  or  silly  out- 
bursts or  hilarity  that  are  temporary.  In  the  lighter  cases  the 
impairment  of  reasoning  power,  judgment,  and  perception  is  slight, 
but  in  the  graver  ones  these  faculties  may  be  markedly  impaired. 

Hebephrenia  is  easily  distinguished  from  mania,  melancholia,  in- 
sanity, or  primary  dementia.  It  has  not  the  true,  continuous,  intelli- 
gent sadness  of  melancholia,  nor  the  post-cervical  ache  or  insomnia  ; 
nor  the  continuous  flow  of  ideas  and  hallucinations  and  hilarious 
delusions  of  mania,  nor  the  restlessness ;  nor  the  continuous  sedate 
silliness  constituting  true  dementia ;  nor  the  period  of  continuous 
hilarity  and  good-natured  flow  of  ideas  and  accentuation  of  all  the 
physical  and  mental  faculties  of  the  maniacal  stage  in  circular  in- 
sanity, nor  the  passage  from  this  mania  into  the  continuous  melan- 
choly or  depressed  condition  which  is  the  second  phase  of  circular 
insanity. 

The  prognosis  of  hebephrenia  is  good  in  the  slight  cases,  but 
unfavorable  in  the  severe  ones  in  the  fact  that  it  is  apt  to  be  very 
protracted. 
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SEIOLE  BEMENTIA.  " 

At  theouti^et  it  must  be  distinctly  tintleratood  that  senile  dementia 
is  something  far  above  mere  senility,  btnng  a  meutal  condition  that 
is  clinically  demons tnitive  of  well-rcco^nizetl  pathological  lesions. 
The  mental  jyictui'e  is  distinctly  one  uf  dementia  or  stupidity,  and  it 
is  not  pi'ecibe  to  classify  under  this  heading  those  case?*  of  melancholia 
which  occur  in  the  ageti,  the  more  especially  as  they  have  au  entirely 
ditfcrent  prognosis.  The  mind  in  its  entirety  suiers,  presenting  in 
one  patient  ^^rtain  symptoms  of  the  mental  impairment,  in  another 
another,  and  in  a  third  a  different  group  ;  hut  however  great  the 
variations  may  l>e  from  cai?€  to  case,  through  them  all  runs,  to  an 
expert  eye,  the  unmistakable  element  of  the  dementia  or  stupidity* 
It  may  be  slight  or  evimescH^nt ;  but  it  is  there  if  the  history  t^an  be 
fully  obtained*  The  judgment,  the  memory,  the  emotions,  the  sen- 
sations, one  or  more  or  all  l>econie  atlecte<l  ;  but  the  clinical  demon- 
stration of  the  impairment  may  lie  a  shifting  one.  To  these  mental 
symptoms  may  lye  added  paralysis  in  varying  forms.  Cases  of  senile 
demeotia  may  tlierefore  be  divided  into  tw<i  great  groups,  namely : 
Mental  symptoms  alone,  and  those  which  have  an  admixture  of 
mental  and  physical  symptoms. 

In  the  first  group  the  memory  is  peculiarly  apt  to  be  aflPected.  A 
sharp  distinction,  however,  must  be  made  between  the  impairment  of 
memory  which  owurs  in  an  aged  person  and  the  abnormal  loss  of  it 
in  one  who  is  afflictecl  with  senile  dementia.  The  characteristic  of 
the  normal  senile  memory  is  that  it  bet^omes  weak  for  recent  events, 
whilst  it  may  remain  unimpaired  for  those  of  the  past.  In  senile  de- 
mentia, however,  this  loss  of  memory  of  recent  events  becomes 
ranch  more  marked,  and  in  some  ceases,  although  not  always,  it  varies 
from  time  ti>  time.  Thus,  a  senile  dement  rnay  fail  to  recognize  a 
person  or  a  place  that  ought  to  l>e  perfectly  iamiliar  to  him,  ur  he 
may  do  this  at  certain  times  and  yet  have  a  perfe<*t  memory  regard- 
ing the  matter  at  others.  For  tliis  resison  patients  of  this  class  are 
very  apt  to  lose  themselves  ujron  the  street,  and  I  have  kno' 
them  to  wander  ho|M.4essly  for  hours,  walking  and  riding  in  hoi 
«irs,  in  a  city  in  which  they  had  passed  their  lives;  or  to  atai 
fixedly  without  a  sign  of  nx-ognition  at  the  face  of  some  near  pel 
tive.  The  judgment  becomes  affected  also  in  the  majority  of  cases, 
so  that  a  man  or  woman  of  hitherto  clear  and  appreciative  mind 
either  utterly  fails  to  reach  ecjnclusions  or  attains  to  entirely  false 
ones*  The  emotions  show  a  great  variability,  so  that  at  one  time 
without  cause  the  patient  weeps,  or  is  morose^  or  breaks  out  into 
violent  fits  of  anger,  t>r  becomes  melancholy*  The  conduct  grows  to 
be  erratic,  and  eccentric  acts  aiv  performed  that  are  either  without 
reason  or  that  are  done  for  trifling  motives,  or  the  patient  may  have 
different  degrees  of  restlessness,  or  even  wander  away  from  home. 
Delusions  arc  frequent,  and  they  may  be  either  shifting  or  fixed. 
They  may  be  basecj  upon  hallucinations  or  illusions,  or  arise  without 
these.  The  delusions  aiv  apt  to  be  of  the  nature  of  persecution, 
the  patient  imagining  that  he  is  being  robbed  or  cheated,  or  that  there 
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majority  of  ca^es  have  been  in  the  male  sex,  although  I  ara  not  cer- 
tain whetlier  or  not  this  Is  a  coinridenee.  The  mental  overexertion 
that  I  have  seen  has  been  that  of  overstudy,  either  aetna!  or  relative. 
Ambitious  boys  and  girls  are  set  to  work  to  aci-omplish  tasks  that 
are  frequently  l>eyond  their  power  ;  or  even  when  their  mental  reach 
might  be  sufficieut,  the  regulation  of  the  habits  is  so  faulty  as  to 
disable  then^  prc^matur'ely  by  lack  of  proper  frenh  air,  exercise,  diver* 
mon,  and  r^nlar  and  syt^tetnatie  habits  of  study.  In  some  cases 
aosBmia  ha8  alfl4J  l>een  an  apji^ravaling  factor,  Imt  it  is  a  curious  fiust 
that  thift  haa  been  the  exception  to  tfie  rule,  and  that  while  anaemia 
is  rich  in  its  pathological  effiH-ts  in  other  direi'ttons,  it  seems  to  be 
peculiarly  infrequent  as  a  cauj>e  of  this  mental  type  ;  ludeed,  most  of 
the  patients  of  this  class  ai-e,  so  far  as  regards  other  than  the  cerebral 
tissneSi  in  good  health. 

Prognosis.  The  prognosis  of  primary  dementia  is  usually  a  good 
ooe,  as  most  of  the  eases  recover  in  from  one  to  three  months,  and 
some  may  even  terminate  more  quickly.  In  the  infR^|nent  eases 
tbat  do  not  recover,  the  primary  exhaustion  has  either  been  very 
severe,  or  there  is  inipropr  treatment.  Unfavorable  cases  pass  into 
a  condition  of  prolonged  dementia. 
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Ilel)ephrenia,  or  insanity  of  pubescence,  is  a  menUl  disease  ob- 
servetl  more  particularly  iu  the  male  sex,  cfi  a  mete  ri  zed  by  a  mawkish 
silliness  with  a  tinge  of  melancholia.  These  cases  are  apt  to  be  oon- 
founded  with  hysteria,  and  they  stand  upon  the  border-line  in  many 
iDStanoes  between  insanity  and  neurasthenia,  although  sometimes 
they  may  become  so  well  marked  as  to  constitute*  a  genuine  insanity, 
Tliey  are  actuated  by  silly  serai-del usions,  a  mawkish  sentimen- 
tality, caprice,  sadness  that  is  not  a  true  melancholia,  or  silly  out- 
bursts of  hilarity  that  are  temporary.  In  tlie  lighter  cases  the 
impairment  of  reasoning  power,  judgment,  and  pen>eption  is  slight, 
but  in  the  graver  ones  these  faculties  may  lie  marketlly  impaired. 

Hebephrenia  is  easily  distinguished  from  mania,  melancholia,  in* 
sanity,  or  primary  dementia.  It  has  not  the  true,  continuous,  intelli- 
gent sadness  of  melancholia,  nor  the  postni^ervical  ache  or  insomnia  ; 
nor  the  continuous  flow  of  ideas  and  hallucinations  and  hilarions 
delusions  of  mania,  nor  the  restlessness;  nor  tlie  continuous  sedate 
silliness  constituting  true  dementia  ;  nor  the  periiwl  of  o<mtinuoua 
hilarity  and  gocnl-natured  flow  of  ideas  and  a<X!cntuation  of  all  the 
physiwil  and  mental  faculties  of  the  maniaitil  stage  in  circular  in- 
sanity, nor  the  passage  from  this  mania  into  the  continuous  melan- 
choly or  depresses!  condition  which  is  the  second  phase  of  circular 
insauity. 

Tlie  prognosis  of  hebephrenia  is  good  in  the  slight  cases,  but 
unfavorable  in  the  severe  ones  in  the  fact  tliat  it  is  apt  to  be  very 
protracted. 
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may  at  timeB  became  permanent^  and  aometimes  even  leads  to  the 
most  brutal  attacks  by  old  men  apon  women  or  girls. 

In  the  second  ^ap  of  cases  of  senile  dementia,,  in  whidi  the 
mental  symptoms  jost  described  are  conjoined  with  paralytic  ^e- 
nomena,  the  paralysis  is  either  of  the  nature  of  hemiplegia,  mono- 
plegia, implication  of  individual  muscular  groups,  or,  less  irequently, 
individual  nerves.  When  hemiplegia  occurs  it  is  of  the  ordinary 
type,  causing  motor  paralysis  of  the  upper  and  lower  extremities  and 
the  lower  part  of  the  face,  so  that  the  naso-labial  fold  is  weakened  or 
lost  on  one  side,  and  of  the  tonene,  causing  this  organ  to  deviate  to  one 
side  or  the  other.  With  this  bemiplcff  ia  may  be  conjoined  aj^hasia, 
usually  of  the  ataxic  form.  When  the  paralysis  is  monoplegic,  the 
upper  or  the  lowor  extremity  alone  may  be  affected,  or  erne  side  of 
the  face.  When  individual  muscles  or  muscular  groups  are  impli- 
cated, some  of  the  facial  muscles  or  those  of  the  upper  extremity  are 
most  apt  to  suffisr,  although  any  of  the  muscles  or  the  body  may  be- 
come affected.  Individud  nerves  are  seldom  implicated,  except  the 
olfactory,  the  auditory,  and  the  optic.  In  examining  the  olnctoiy 
it  must  be  borne  in  mind  that  the  sense  of  smell  is  often  blunted  in 
the  aged,  and  that  it  can  also  be  obtunded  by  naso-pharyngeal 
lesions ;  but  an  absolute  anosmia  that  is  not  due  to  any  naso-pharyn- 
eeal  cause  may  be  regarded  as  pathological.  The  mere  blunting  of 
flie  sense  of  sight,  too,  is  a  very  general  phenomenon  of  senility,  out 
neuro-retinitis,  hemianopsia,  or  amaurosis  is  pathological.  It  is 
very  difficult  to  examine  the  sense  of  taste  in  a  case  of  snqiected 
senile  dementia;  but  if  it  is  possible  to  do  this,  it  will  sometimes  be 
found  to  be  impaired  (page  161).  With  the  exception  of  these  cranial 
nerves,  the  paralytic  symptoms  of  senile  dementia  are  mainly  motor 
in  character,  although,  as  has  been  said,  it  is  difficult  to  reach  con- 
clusions about  sensations  in  patients  whose  minds  are  affected. 
Tremor  is  another  physical  symptom  that  is  extremely  common, 
and  it  is  situated  in  the  tongue,  the  facial  muscles,  the  head  and 
neck,  or  the  extremities,  most  usually  in  the  tongue  and  the  facial 
muscles.  If  this  tremor  is  at  all  marked,  it  will  render  the  hand- 
writing tremulous  and  uncertain.  Tremor,  however,  is  so  general  a 
symptom  in  the  aged  that,  taken  by  itself,  it  is  of  little  value  diag- 
nostically,  but,  be^raes  of  enormous  importance  when  it  isconjoinal 
with  the  other  symptoms  of  this  disease.  The  speech  is  affected  in 
various  ways,  aceoixling  to  the  cause  of  the  derangement.  Thus,  if 
the  patient  be  deaf,  it  may  be  low  and  mumbling  or  high-pitched  ;  or 
it  may  have  the  characteristics  of  the  various  forms  of  aphasia  (page 
141) ;  or  if  the  tremor  is  great,  it  may  be  muffied,  low-pitched,  and 
monotonous. 

Prognosis.  Senile  dementia  is  usually  of  very  un&vorable  prog- 
nosis, although  quite  a  number  of  cases  can  be  treated  with  such  suc- 
cess as  to  make  the  ordinary  changes  of  senility  again  become  almost 
normal. 

For  the  purposes  of  the  general  practitioner  but  little  time  may  be 
spent  upon  the  forms  of  secondary  dementia,  for  reasons  which  will 
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api^ear.  It  occurs  either  diiriiig  the  oonvalescence  from  the  acute  or 
sobaeute  forms  of  iiisauity,  or  in  tlie  terminal  stage  of  the  orgaoic 
mental  affections,  or  with  grave  text  oral  lesions  of  the  eerebriim. 

DEMTTtiTIA,  OE  MENTAL  E^IATJSTION  IN  THE  CONVAL- 
ESCENCE FEOH  OUBABLE  INSAMTY. 


» 


This  form  ought  not  re^IIy^to  be  called  dementia,  not  because  the 
phenameua  are  not  those  of  stupidity,  but  rather  for  the  reason  that 
the  term  ia  apt  to  be  misleatb'n^.  They  are  really  eonilttiom*  of  cere- 
bral exhaustiou  after  au  acute  or  subacute  insanity  has  run  its  course, 
and  they  mark  the  beginning  of  convalescence.  1  simply  dwell  upon 
them  because  I  have  so  often  seen  physiciaDs  and  houselntlds  tlvrown 
into  desjmir  by  their  supervention,  when  a  more  accurate  knowledge 
would  have  seen  every  reason  for  hope.  It  is  not  every  form  of  cur- 
able insanity  tlmt  passes  through  this  stage,  curiously  enough  ;  but  it 
does  occur  at  times,  and,  as  w^ill  i^e  sc^f^n  in  the  sct*tion  upon  treat* 
roent,  it  c»lls  for  no  special  remedies  other  than  what  arc  indicated  by 
the  disease  which  has  preceded  it. 
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Very  different,  however^  is  the  form  of  dementia  which  o<vun* 
with  certain  organic  diseases  of  the  c^rebnnn  in  which  insanity  has 
been  one  of  the  symptoms,  as  in  paralytic  dementia,  or  whicti  occurs 
toward  the  end  of  a  ease  of  brain  tumor,  cerebml  hi^morrhage,  em- 
bolism, or  thrombosis,  or  after  a  f^erebro-spinal  meningitis,  or  a  cere- 
bral abscess.  This  ty|>e  marks  tfje  final  stage,  and  unless  iU  ciiuse 
can  be  removed — which  is  very  seldom  the  case — the  prognosis  is 
'  opeless. 


Pathological  Anatomy  of  Dementia.  The  pathologic^  alter. 
ations  of  dementia  are  unknown  in  all  the  forms  except  the  senile  one. 
In  this  the  lesions  are  thase  of  precocious  senility,  so  to  speak,  con- 
sisting of  the  degenemte*!  vessels,  mt^ningitis  of  the  pia,  occasionally  of 
the  dura  mater,  and  the  textural  alterations  of  the  cerebrnm  resulting 
from  these  arterial  and  membr-auous  clianges.  Atheroma  of  the 
vessels  is  extremely  frequent,  as  are  also  miliary  aneurisms.  Arte- 
rial thrombosis  may  occur,  and  also  embolism,  of  either  intracninial 
arterial  origin  or  from  the  heart.  Intracranial  hemorrhage  fre- 
quently oa'urs,  l>eing  either  the  result  of  rupture  of  one  of  the  larger 
vessels  in  wliich  atheroma  is  espeeially  prone  to  occur,  or  from 
miliary  aneurism  of  the  arterioles  of  the  basal  ganglia  or  tfie  cortex. 
Softening  of  the  brain  is  frequent,  too,  induced  by  the  arterial 
changes  resulting  in  atheroma,  miliary  aneurism,  thrombosis,  and 
embolism*  It  is  a  question  as  yet  unde<"ided  as  to  whether  cerebral 
softening  ever  occurs  without  these  prtx!edent  arterial  changes.  Me- 
DiDgttis  of  the  pia  mater  and  the  dura  is  not  infre<|uent.  As  lias 
'ready  been  said  (see  chapter  on  **  Paralytic  Dementia  "),  Tucssek 
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alteratioiis  in  the  sai^lioii-odls  of  the  cortex  oociir  wooU  teeai  es* 
tiemely  probable,  Wthe  natan  of  them  is  not  as  yet  thomigfalf 
understood.  When  the  ordinary,  senile  dianges  in  tiie  peripheral  ifw- 
calar  system  and  the  heart  are,  as  it  nsoallj  the  oaaey  sopaiadded  to 
these  patholo^cal  alterations  of  the  oerebmm,  it  is  eaiQr  to  ondefstand 
the  mechanism  of  production  of  the  varied  symptomsi  botli  dbjmcal 
and  mental,  of  senile  dementia.  The  whole  macaiineiy  of  the  Dmiai  is 
disarranged,  and  the  symptoms  oi  the  disease  are,  therebf^  as  we 
have  seen,  capable  of  rangmgover  as  widea  fidd  as  is  covered  by  the 
functions  of  tne  senile  ceiwrum.  Hie  mental  symptona  are  wobably 
due  to  the  fact  that  the  frontal  lobesare  espedally  affiMsled.  The  par* 
alytic  symptomsarise  from  lesions  of  the  motor  area^Mge  138)  or  the 
internal  capsule  (pve  142).  That  some  of  tiiese  paralytic  symptoms 
are  permanent,  whilst  others  are  temporary,  may  oe  dqienmnt  apoa 
two  fitctors,  namely^  the  localiaation  of  the  lesion  and  the  natore  <tf 
it  For  example,  Uie  arterioles  of  the  pia  mater  ramifying  ovw  tfie 
cortex  anastomose  freely  widi  one  anothar,  as  we  have  seen  (pige 
92),  so  that  hemorrhage,  thrombosis,  or  embolisms  in  one  of  Aaa 
may  at  first  produce  consraerable  impairment  of  function,  whidi  may 
disappear  in  a  short  time,  as  anastomosing  vessels  bring  in  an  addi- 
tional supply  of  blood  to  tiie  aiifected  ^uti.  On  the  oth^  lumd, 
when  a  terminal  arteriole  of  tiie  internal  capsule  is  diseased,  the  area 
of  territory  supplied  by  it  has  no  anastomosing  vessd  to  feed  it  wheo 
its  blood-supply  is  cut  off  by  an  embolus  or  thrombus,  so  that  the 
injury  primarily  inflicted  by  such  embolus  or  thrombus  remains  uo- 
modifiea.  Then,  too,  the  extent  of  the  hemorrhage  and  the  rapidity 
of  its  supervention,  the  extent  to  which  an  embolus  or  a  thrombus 
blocks  up  a  vessel,  and  the  rapidity  with  which  it  does  so,  are  all 
factors  determining  the  clinical  symptoms  of  the  lesion.  The  altera- 
tions in  the  cerebral  lymphatic  system  have  been  but  little  studied, 
but  they  are  probably  of  a  similar  nature  to  those  in  paraljrtic  de- 
mentia.    (See  chapter  on  "  Paralytic  Dementia.") 

Diagnosis.  The  diagnosis  of  the  different  forms  of  dementia  is 
usually  not  difficult.  The  element  of  dementia  or  stupidity  is  the 
salient  factor,  and  it  is  usually  very  easy  to  obtein  the  history  of 
preceding  organic  disease  of  the  cerebrum  or  lack  of  it,  so  as  to  dis- 
tinguish the  primary  from  the  secondary  or  terminal  dementias.  The 
di&rentiation  is  to  be  made  from  the  following  affections : 

Melancholia ; 

Katatonia ; 

Delirium  ; 

Paralytic  dementia ; 

Bromism  ; 

Morphinism ; 

Cocainism ; 

Alcoholism  ; 

Apoplexy ; 

Confusional  insanity ; 

Organic  disease  of  the  cerebrum  ; 
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Nepliritis ; 
Diabetes. 

The  essence  of  melancholia  18,  ay  the  imme  tleootes,  melancholy, 
whilst  that  of  dementia,  as  is  equally  well  indicated  by  the  name,  is 
stupidity.  Herein  lies  the  fundamental  difference*  l}etween  the  two 
dist»flses.  In  certain  grave  eases  of  melancholia,  as  in  the  attooita 
form,  or  in  that  occurring  in  the  senile,  there  is  such  a  dt^i-ee  of 
taciturnity  as  almost  at  times  to  be  mytisnij  and  to  a  su|3ei'ticial  ob- 
server this  may  seem  like  dementia;  but  eai'eful  observation  will 
elicit  evidence's  of  memory  and  perception  and  reasoning  power  but 
slightly  impaired.  It  is  a  very  common  mistake  to  call  melancholia 
occurring  iji  tlie  wga^A  senile  dementia.  Pnictinilly^  the  ditferenoe  is 
great,  because  tite  prognosis  and  the  treatment  i^A*  the  two  diseases 
are  entirely  ditterent,  and  so  are  tlie  meilico-legal  liearings.  More- 
over, the  senile  melancholic  often  has  a  very  pronounced  suicidal 
tendentT  which  is  seldom  present  in  the  senile  dement. 

The  suc(»t^8sion  of  Kvmptonis  in  katatonia  covers  a  range  that  is 
never  seen  in  tiny  <if  the  forms  of  dementia,  and  this  alone  should 
make  the  diagnosis  an  easy  one. 

In  delirium  there  is  a  drcam-like  condition  with  hallnoinations  and 
illusions,  and  usually  a  liistory  of  pi-eceding  febrile  disturbance,  and 
the  temperature  is  generally  increased  during  a  certain  course  of  the 
mental  manifestations, 

Paralytic  dementia  may  be  diffictdt  at  times  to  distinguish  from 
senile  dementia,  but  the  former  disease  occuirs  in  much  younger 
adults,  rarely,  indeed,  in  the  aged;  the  paralytic  attacks  are  more  of 
isolated  muscles  and  must»ular  groups  rathtT  than  hemiplegia,  and 
its  delusion  of  grandeur^  which  is  frequent,  is  never  observed  in  senile 
dementia. 

Bromism  may  producH?  very  great  stupidity,  and  has  often  led  to 
a  diagnosis  of  dementia.  The  distinction,  fiowever,  is  easily  made 
by  the  history  of  the  bromides  having  lieen  given  in  large  doses, 
by  the  disagreeable  breath,  the  dilated  pupils,  and  the  hiss  of  the 
pharyngeal  reflex  that  is  normally  observed  in  tickling  the  throat 
with  a  spoon  or  a  feather. 

Morphinism  will  sometimes  induce  conditions  simulating  dementia 
when  overdoses  have  l>een  gi%'en  or  wlicn  the  drug  has  been  suddenly 
withdrawn.  In  such  instances  the  history  will  enable  one  to  make  the 
diagnosis.  Where  this  is  absolutely  lacking,  as  in  ambulance  cases, 
the  contraction  of  tlie  pupil  may  tlirow  light  upon  the  matter,,  when 
it  is  markedly  eontracte<h  When  the  pupil,  however,  is  widely 
dilated,  as  in  certain  *'ast\H  of  morphinism  under  the  circumstances 
describe*!,  the  diagnosis  may  bet^ome  a  dilBcnlt  one,  and  time  alone 
can  make  it.  Indeed,  it  is  not  always  safe  to  rely  upon  the  t*ontrac- 
tion  of  the  pupil,  tor  this  may  be  due  to  lesions  within  the  eye  itself. 
When  there  is  any  doubt  about  the  matter,  sharp  interrogation  of 
the  patient  will  often  l)ring  out  the  truth,  as  very  few  morphine- 
fiends  have  any  liesitation  about  confessing  to  their  vice  rather  than 
suffer  the  torment  of  abstinence* 

In  a  suspef^ted  case  of  cocainism  the  sensibility  of  the  nostrils 
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and  the  throat  shoald  be  tested,  as  they  may  retain  a  certain  degree 
of  ansQsthesia  if  the  oooaine  has  been  taken  through  them.  If  no 
information  can  be  obtained  in  this  way,  or  through  the  history  of 
the  case,  it  will  not  be  safe  to  attempt  a  diagnosis  nnttl  the  effect  of 
several  doses  of  cocaine  has  been  tried.  If  this  does  not  immediately 
disperse  the  stupidity,  it  can  be  definitely  said  that  the  dementia  is 
not  due  to  cocainism. 

In  a  case  of  dementia  from  alcoholism  the  history  is  very  im- 
portant If  this  is  lacking,  the  urine  should  be  tested  for  alcohol, 
and  the  condition  of  the  racial  capillaries  should  be  carefully  ob- 
served. If  they  are  dilated  in  the  usual  way,  and  there  is  the 
alcoholic  odor  of  the  breath,  the  diagnosis  is  easy.  In  some  cases  of 
alcoholism,  however,  there  may  be  great  ftdal  pallor,  and  in  sndi 
an  event  the  odor  of  the  breath  maybe  the  only  ractor  for  diagnods. 
If  no  data  can  be  obtained  from  the  history,  breath,  dilatation  of  the 
fiunal  capillaries,  or  alcoholic  urine,  the  diagnosis  should  be  held  in 
abeyance  for  the  time  being. 

By  apoplexy  in  this  sense  are  meant  the  phenomena  which  are 
included  in  the  chapter  upon  *'  Hemorrhage,  Embolism,  and  Throm- 
bosis." In  dementia  suspected  to  be  from  these  causes  the  evidences 
of  paralysis  should  be  carefully  sought  for.  It  should  be  observed 
whether  the  dieeks  blow  out  symmetrically  on  the  two  sides  in  expi- 
ration; or  if  the  respiration  is  not  sufficient  to  expand  the  oheeks, 
the  patient  should  be  pinched  or  pricked  with  a  pin,  and  during  the 
resulting  cry  it  should  be  carefully  observed  whether  the  facial  mus- 
cles contract  equally  upon  the  two  sides.  The  attitude  of  each  upp^ 
and  lower  extremity  should  be  carefully  studied  so  as  to  8ee  whether 
there  is  more  muscular  flaocidity  than  in  the  corresponding  member 
or  members  of  the  opposite  side ;  and  the  foot  and  the  hands  should 
be  pricked  with  a  pin  upon  the  two  sides  to  see  whether  the  resulting 
movement  is  equally  free  in  all.  The  knee-jerk  should  be  carefully 
tested  upon  the  two  sides,  and  it  will  oflen  be  found  to  be  lost  or 
exaggerated  upon  the  paralytic  side.  If  it  is  possible  to  make  the 
patient  protrude  the  tongue,  note  should  be  taken  as  to  whether  this 
protrudes  straight  or  deviates  to  one  side. 

In  functional  insanity  the  element  of  dementia  is  manifested  rather 
in  the  acts  than  in  the  conversation,  and  there  is  never  such  a  degree 
of  stupidity  as  obtains  in  primary  dementia,  or  such  a  degree  of  agi- 
tation as  is  seen  in  hebephrenia. 

Id  all  cases  of  dementia  organic  diseases  of  the  cerebrum  should 
be  carefully  excluded.  To  this  end  it  should  be  ascertained  that 
there  has  been  uo  symptom  of  abscess,  either  idiopathic,  proceeding 
from  middle  or  internal  ear  trouble,  or  from  venous  thrombosis ; 
that  there  is  no  paralysis  of  motion  or  sensation ;  that  there  has  been 
no  injury  to  the  skull;  or  that  there  has  been  no  symptom  of  intra- 
cranial tumor  or  meningitis. 

The  diao:nosis  from  nephritis  is  easily  made,  because  a  nephritis 
that  is  sufficient  to  produce  a  mental  condition  simulating  dementia 
will  show  large  amounts  of  albumin  and  the  different  varieties  of 
casts  in  the  urine.     It  must  be  remembered,  however,  that  small 
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amounts  of  albumin  and  a  few  hyaline  casts,  even  a  few  epithelial 
ones,  are  not  suffieiPiit  for  a  diagnosis  of  nephritis  as  a  cause  of  de- 
mentia. The  criioial  test  in  i\\\s  particular  will  usually  be  the  esti- 
mation of  the  urea,  for  if  this  is  far  below  the  normal  the  demejitia 
may  be  set  down  as  of  nephritic  ot%in. 

In  dial)etes  the  diagnosis  is  also  made  with  ease,  as  in  a  case  of 
deujcntia  from  tliis  cauj^  tficre  would  be  tound  a  high  specific  gravity 
of  the  urine  and  large  amounts  of  sugar. 

Trkatmekt*  Tlie  treattaent  of  the  dcmentiad  will  vary,  neets- 
Harily,  aeeordiuir  to  the  type.  It  may  at  ouce  Ik?  said  that  the  termi- 
nal dement ia,s  are  not  treatable ;  tijat  is,  those  whirh  indicate  the 
tenniual  stage  of  organic  disease  of  the  cerebrum. 

The  priuiary  deuicntias  residting  from  exhaustion  of  the  brain, 
emotional  ilisturlmnee  or  met^hauitul  shocks  should  be  treated  by  ahso* 
lute  isolation  and  sucli  measures  as  may  be  iudic4itcd  by  the  general 
Dutritiou  of  the  patient  and  the  circulation.  If  the  patient  luts  been 
iu  good  health,  nothing  more  may  be  needed  than  coui[)lete  isolation 
and  rest.  This  ahoidil  be  earrtt^  out  by  putting  the  jwitient  to  be<l, 
and  excluding  all  hut  those  in  immediate  attendance  upon  him  or 
her.  Where  it  is  |wi«^(ltle  to  do  so,  it  is  always  best  to  have  a  tniine^l 
nurse  in  tliese  <  l-. -.  is  in  this  way  old  associations  are  absolutely 
exchidetl ;  aud  Ix'sldcs  this  the  neatness,  the  noiselessuess,  the  tact, 
the  professional  nouchalam^  aud  coolness  of  the  trained  nurse  can 
never  be  attaint^l  by  an  auxious  member  of  the  fatnily.  If  this 
isolation  io  elmrge  of  a  traiut^  ourse  can  Ije  tarried  out  away  from 
home,  it  is  almost  always  pr<]Hiuotive  of  better  results*  The  robust 
])atient  may  nee<l  little  more  than  this  isolation  and  eare,  continued 
for  a  few  days,  peril aps  a  week  or  two.  At  the  end  of  this  time 
short  walks  or  drives,  or  some  gentle  means  of  diverting  tfie  mind, 
such  as  stxue  form  of  light  reading,  may  be  meutfontxL  It  is  the 
greatest  folly  in  tlie  world,  however,  always  prtKluctive  of  i>ad  effects, 
to  atteJiipt  to  divert  these  cuse?<  by  relatively  energetic  a  muse  men  ta^ 
such  as  going  to  the  theatre,  travelling,  or  mattei-s  of  that  sort. 
They  will  do  far  iK'tter  always  with  the  al>solute  mental  aud  physical 
rest.  As  time  progresses,  other  gentle  means  *jf  diversion  should 
be  devised,  always  taking  care,  however,  to  err  on  the  side  of  tOii 
much  rest  rather  than  too  little,  watching  carefully  (he  eflect  of  each 
new  outlay  of  euei^y,  and  not  rejaeatiug  it  if  tlie  jiatient  becomes 
restless  or  more  listless. 

Shouhl  the  patient,  however,  be  ansemic  or  exhausted,  or  in  a  poor 
physical  condition,  with  poor  appetite  and  defective  cin-ulation^  much 
more  energetic  and  elal»orate  measures  should  be  taken.  The  treat- 
ment tlien  shouUt  become  the  same  as  iu  ueurasthenia,  aud  the  reader 
shouhl  mrefully  stutly  what  has  l>een  said  on  pages  4d3  et  seq. 
There  may  be,  however,  a  slight  iliffereuce  nee<led  in  the  treatment, 
in  the  fact  tliat  these  cases  of  dementia  will  do  best  if  a  cardiac  stimu- 
lant is  employed  i^rly  in  the  treatment,  and  sometimes  it  may  be 
advisable  to  use  it    from  the  very  start.     If  the  stupidity  is  very 

Erofound,  and  the  circulation  is  poor,  an  alcoholic  stimulant  should 
B  resorted  to,  varying  according  to  the  needs  of  the  case  from  an  ounce 
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and  a  half  to  three  oanoee  of  whiskey  in  divided  doeea  in  the  tweoty- 
four  hoars.  It  is  often  sarprising  to  see  how  well  these  patients  wQl 
bear  this  large  amount  of  alcohol ;  and  in  some  instances  I  have  even 
given  with  benefit  as  mach  as  8  to  10  ounoes  in  twenty-fbar  hoors^ 
although  this  is  scarcely  ever  neoessarv  except  in  those  who  have 
been  accustomed  to  the  use  of  alcohol.  If  the  alcoholic  stimulaDt 
acts  welly  a  special  cardiac  stimulant  will  not  be  necessary.  In  some 
instaucesy  however,  espedally  in  those  who  have  been  extremely  t»n- 
perate,  alcohol  will  cause  considerable  restlessness  without  any  coinci- 
dent improvement  in  the  mental  symptoms ;  and  when  this  is  the  case 
it  should  be  either  discontinued  entirely  or  reduced  to  a  small  quan- 
tity, and  the  sulphate  of  strychnine  administered  in  its  place.  The 
dose  of  this  should  be  from  ^  to  ^  grain  three  times  a  day,  best 
in  the  form  of  tablet  triturates  of  a  reliable  firm,  as  in  them  the  dose 
is  exact,  whilst  in  a  solution  it  may  vary  with  the  evaporation  of  the 
lluid  or  from  the  carelessness  of  the  person  giving  it.  Some  patients 
cannot  take  strychnine  because  of  the  disagreeaUe  griping  produced 
by  it  in  the  unstriped  muscular  fibres  of  the  intestine,  and  when 
this  occurs,  digitalis  should  be  substituted,  10  drops  three  times  daily 
of  a  freshly  made  and  reliable  tincture,  or  one  grain  of  the  solid 
extract  in  pill-form  at  the  same  intervals,  or  three  drops  of  a  reliable 
fluid  extract  When  the  patient  has  been  restored  to  such  mental 
health  as  to  make  it  seem  as  if  he  or  she  were  in  the  usual  condition 
of  mentality,  a  vacation  of  two  or  three  months  should  always  fol- 
low, as  it  too  often  happens  that  return  to  the  ordinary  coarse  and 
associations  of  life  at  this  period  will  bring  aboat  a  relapse.  It  is 
at  this  time  that  travel  becomes  of  great  value  if  undertaken  with 
due  regard  to  comfort  and  avoidance  of  fatigue. 

In  primary  dementia  the  same  treatment  should  be  applied. 

In  nebephrenia  it  is  not  always  necessary,  however,  to  advise  rest 
to  the  same  extent,  although  isolation  should  be  carefully  main- 
tained. It  is  extremely  important  in  cases  of  hebephrenia  to  take 
the  patient  away  from  home  and  surroundings  and  put  him  or  her 
in  charge  of  a  trained  nurse,  because  many  of  these  cases  are  those 
of  young  adults  who  have  never  had  any  self-control  and  who  have 
never  been  taught  it  by  parents  or  relatives;  furthermore,  these  indi- 
viduals will  always  do  better  with  strangers.  In  some  of  them  the 
agitation  and  restlessness  are  so  great  that  they  may  call  for  the  admin- 
istration of  a  cerebral  sedative,  and  the  best  of  these  are  the  bromide 
of  potash  and  the  hydrobromate  of  hyoscine.  The  former  should 
be  given  in  doses  of  20  to  30  grains  pro  re  naiay  and  the  latter  in  the 
same  way  in  doses  of  gr.  j^-^.  Usually  20  grs.  of  bromide  of  pot- 
ash once  or  twice  a  day  or  y^pj-  gr.  of  the  hydrobromate  of  hyoscine 
as  often,  will  be  sufficient ;  or,  if  either  dose  alone  does  not  quiet  the 
patient  sufficiently,  it  may  be  well  to  combine  the  two  drugs  in  the 
above  dosage.  These  cerebral  sedatives,  however,  should  not  be  used 
except  when  necessary  to  restrain  the  restlessness  that  is  sufficient 
to  weaken  the  patient,  for  any  less  degree  of  agitation  will  be  best 
overcome  by  treatment  of  the  disease  itself.  Hyoscyamine  should 
never  be  used  in  these  cases,  for  it  is  a  dangerously  depressing  drug 
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in  many  instanoes,  and  the  disagreeable  dryness  of  the  mouth  and 
dilatation  of  the  pupil  which  it  produces  are  apt  to  increase  the  de- 
mentia. 

Senile  dementia  should  be  treated  upon  the  same  principles  as  the 
primary  type.  In  many  instances,  however^  the  rest  should  be  more 
abflolnte. 

There  is  no  necessity  of  sending  these  cases  of  dementia  to  an 
asylum,  for  not  only  can  nothing  more  be  done  for  them  there  than 
at  home,  but  generally  fiir  less  is  attempted,  and  in  the  curable  cases 
the  associations  of  an  asylum  are  extremely  disadvantageous  when 
the  stage  of  convalescence  has  been  reached,  whilst  the  stain  of  hav- 
ing been  in  such  an  institution  may  constitute  a  serious  obstacle  in 
their  after-life. 


CHAPTER   XVI. 


OONFUSIONAL  INSANITY. 

Definition.  Confusion&l  insanity  cnnsistB  of  a  slight  stupidity 
that  18  characterized  by  incoliereace  and  eonfbsioa  of  Ideas  ratb<t!r 
than  by  true  dcmeDtiit,  without  emotional  distarbunoe* 

It  is  often  con  founded  witti  true  demeiitiEy  but  the  diSerenoe  is 
that  the  dement  ib  po^itivoly  Bt lipid,  whilst  in  tliiii  form  of  mental 
disease  there  m  a  etupldity  that  is  inherent  rather  to  the  kleaH  and 
the  aotioHB  than  to  the  gi^iiera!  appearat>e«.  For  example,  a  woman 
afflicted  with  this  form  t>emnie  widely  known  several  years  ago  by 
hep  action  in  kidnapping  the  child  of  well-known  people.  She  was 
finally  found  living  at  a  hotel  in  a  iieighlK)ring  city  with  the  girl 
whom  she  had  abduc*ied«  She  could  i$ee  nothing  wrong  in  wliat  she 
did,  wafi  very  much  surpri^  that  anybody  had  found  fault  with 
her^  claimed  that  she  had  taken  the  child  only  l>ecause  she  took  a 
fimoy  to  itj  had  treated  it  very  kindly,  had  not  attempted  in  any  way 
to  conceal   herself,  and  had  made  no  attempt  whatever  to  obtain  any 

rBuniary  reward.  After  a  long  conversation  with  lier,  during  which 
elicited  these  facts,  she  started  to  leave  the  room,  and  calmly 
lifted  a  Bible  as  she  passed  by  a  table,  and  was  walking  off  with  it, 
when  I  stopped  her  and  called  her  attention  to  the  fact  that  the  book 
did  not  belong  to  her.  She  made  no  attempt  to  conceal  her  intention 
to  take  it,  but  placidly  remarked  that  people  took  her  things^  and 
she  did  not  see  why  she  conid  not  have  theirs.  Conversation  with 
her  upon  general  topics  would  not  have  evidenced  any  mental  aber- 
ration except  to  one  skilled  in  the  examination  of  deranged  minds. 
This  woman  was  a  type  of  this  form  of  insanity.  In  some  cases  the 
memory  is  blurred,  but  usually  it  remains  intact.  Rarely  there  are 
hallucinations  and  delusions,  both  being  usually  varied  and  non- 
characteristic,  except  that  delusions  of  identity  are  common.  The 
speech  is  sometimes  confused,  although  this  has  been  the  ezoeptioo 
in  the  cases  I  have  seen,  and  there  is  no  tendency  to  extravagance, 
but  rather  to  irrelevancy  and  incoherence. 

The  prognosis  of  these  cases  is  usually  good,  although,  when  the 
attacks  are  frequent  or  when  the  patient  is  much  debilitated,  the  dis- 
ease may  become  chronic. 

The  diagnosis  is  readily  made,  and  the  affection  is  to  be  distin- 
guished from  dementia,  mania,  general  paresis,  melancholia,  and 
insanity  of  pubescence.     (See  Part  III.,  Chapter  III.) 

The  treatment  is  to  be  along  the  same  line  as  in  dementia.  (See 
Chapter  XV.) 


CHAPTER  XVir. 

PARANOIA. 

Synonyms:  Verrucktheit.  Primare  Verriicktheit.  Chronic  de- 
lusioual  insanity.  D^lirants  chroniques.  Monomania.  Reasoning 
mania. 

Definition.  Paranoia  is  a  form  of  mental  disease  characterized 
by  logical  or  systematized  delusions  of  persecution  and  self  exaltation^ 
without  excitement  of  emotion  or  idea  or  impairment  of  memory. 

History.  The  word  paranoia  is  derived  from  the  Greek  word 
Ttapopoiay  which  was  a  classical  term  denoting  insanity  used  by  some 
of  the  b^t  Greek  authors,  such  as  JEschylus,  Arrianus,  Plato,  Aris- 
totle, Lucianus,  and  Plutarch  ;  but  it  does  not  seem  to  have  been 
used  by  any  modern  writers  until  it  was  em  ploy  od  by  Vogel  in  1764 
as  a  collective  name  for  some  nine  different  forms  of  mental  dis- 
ease. In  1818  Heinroth  also  made  use  of  it  to  denote  certain 
secondary  states  of  exaltation  with  fixed  delusions  and  exaggerated 
feeling  of  personality,  although  the  first  use  of  the  word  in  its 
modern  meaning  is  due  to  Mendel.  The  evolution  of  our  present 
knowledge  of  this  form  of  insanity  is  due  primarily  to  the  observa- 
tion of  the  French  alienists  of  fiAy  years  ago,  then  to  that  of  the 
Germans,  whilst  in  recent  years  the  Italians  have  added  very  con- 
siderable material,  and  at  present  the  French  are  again  interesting 
themselves  in  the  subject.  Singularly  enough,  in  this  scientific  dis- 
cussion that  has  been  one  of  the  most  interesting  and  critical  of 
modem  psychiatry,  the  English  and  the  Americans  have  borne  but 
a  small  part,  with  one  or  two  notable  exceptions.  The  germ  of 
paranoia  was  first  detected  by  the  great  f^quirol  in  his  chapters 
upon  monomania,  with  ideas  of  grandeur.  Oriesinger  in  1845  next 
described  the  combined  or  successive  delusions  of  iKrrseriition  and 
grandeur.  In  1852  Morel  detected  what  he  termed  the  nyiftfmati' 
zationy  or,  in  more  Anglo-Saxon  terms,  the  Irigicality  of  the 
delusions.  With  this  the  picture  of  the  dim^ase  was  drawn  in  its 
essentials,  so  that  the  discussion  from  the  dayn  of  Morel  t/>  th^ 
present  time  has  waged  around  the  irnjKyrtant  hut  relatively  sub- 
sidiary queries  as  to  whether  the  malsoy  is  hiTwIitary  and  t'hrftnie 
or  secondary  to  pre-existent  inManiti<*s,  or  whether  it  i^  primary  and 
can  occur  acutely  and  non-hereditarily,  Urii'iiinger,  in  his  first 
description,  in  1845,  was  of  the  opinion  that  it  wsm  always  a  diseaiK 
secondary  to  mania  and  melancholia,  \mi  tWHity-two  years  afWward 
he  admitted  that  Snell  was  cornrr;t  in  his  sfaternent  that  it  was  always 
a  primary  disease.  Snell,  however,  htmmAfiU^'r\\H^\  In  1873  a  form 
secondary  to  melancholia,  mania,  ami  fy\h*]my^  nnd  at  th^  pf^wttil 
time  most  of  the  Frem;h  ami   ftalian  authors  an*  a^jtri^srl  wifb  him  in 
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the  belief  that  there  are  both  a  primary  and  a  secoodary  variety.  The 
question  of  heredity  has  undergone  quite  as  revolutionary  a  trana- 
forraation.  The  earlier  authorw  were  very  poaitively  of  the  opiuioo 
that  paraooia  was  ahvays  a  here<litary  disease  in  the  sense  that  it 
oeicurred  in  those  who  were  preciis^posed  to  insanity  or  to  neuroses  by 
beredity^  and  even  at  the  present  day  some  of  the  best- known  alien- 
iats  are  still  of  this  way  of  thinking;  but  in  1878,  in  his  celebrated 
Hamburg  discourse,  Westphal  described  an  acute  form  and  initiated 
a  literature  upon  that  point,  in  which  his  views  liave  l^een  espoused 
by  Leidesdorf,  Koeh,  Jung,  Serb  tile,  Merklin,  Morcelle,  Marie^  Toa- 
nini,  Buceok,  and  others,  so  that  some  recf^nt  authors,  especially 
Werner,  have  gone  so  far  as  to  include  under  the  heading  of  acute^J 
paranoia  many  cases  of  puerperal,  post- febrile,  alcoholic,  morphinicy^H 
and  cot^inie  insanity,  and  the  semi-insane  neur(.>se:8,  such  a^  folie  di^^ 
doufe,  fear  of  certain  localities  (agorapiio!)ia,  claustrophobia,  topo- 
phobia),  dipsomania,  pyromania,  kleptomania,  certain  homicidal  and 
suicidal  impulsesj  certain  belonephobiai^,  certain  morbid  imptilses  to 
collect  pins,  onomatroniania,  certain  morbid  impulses  to  gather  fig- 
ui-es  (arithmornania)j  and  finally  an  almost  laughable  form  described 
by  Magnau  inc^ertain  old  maids  who  have  the  characteristic  old- maid 
love  for  eats,  and  to  which  lie  gives  the  magniloquent  name  of  folk 
des  anii'inmsfdioniMes.  In  France  of  late  years  Magnan  has  taken 
some  peculiar  views  of  the  8ui|jeet,  which  have  met  with  but  partial 
acceptance  even  in  his  own  country.  He  claims  that  the  chronic 
delusional  insane  have  been  deserilxHl  in  two  phases  of  the  evolution 
of  their  mental  disease,  and  that  to  these  two  phases  has  been  given 
the  name  of  paranoia,  so  that  systematized  delusions  of  persecution 
and  grandeur  are  but  stages  in  chonic  delusional  insanity  ;  but  as 
the  terminal  stage  of  the  cases  lie  describes  is  dementia,  and  as  very 
few  cases  of  true  jiaranoia  pass  into  dementia,  it  is  obvious  that  hia 
description  does  not  tally  with  the  facts  in  this  particular,  whilst  the 
acute  cases  of  paranoia  usually  recover.  From  this  review  it  will  be 
apparent  that  t!iere  is  a  mental  disease  characterized  by  delusions  of 
perse*"utiou  and  self-exaltation,  and  that  this  disease  may  l^e  heraiitary 
or  non-hereditary,  chronic  or  acute,  primary  or  secondary. 

Clinical  History.     Paranoia  may  he  divided  into,  first,  tfae^J 
primary,  and  secondly,  the  secondary  form.  ^^H 

The  primary  form  may  l>e  acute  or  chronic,  and  Iwth  the  acute^^ 
and  the  chronic  may  be  hallucinatory. 

Acute  primary  pamnoia  begins  with  a  delusion  of  persecution 
which  may  be  infinite  in  its  variety.  At  first  this  harai?ses  and 
vexes  the  patient,  and  may  even  cause  doubt  in  his  owm  mind  as  to 
the  genuineness  of  the  delusive  phenomena;  but  as  time  passes  he 
becomes  more  and  more  convinced  of  the  reality  of  the  delusions, 
and  it  becomes  correspondingly  difficult  to  reason  with  him  about 
theniu  He  lives  in  an  atmosphere  of  suspicion — everything  around 
him  has  a  covert  meanings  and  **  trifles  li^ht  as  air  l>ecome  as  proof 
of  Holy  Writ/'  Indeed,  Shakespeare's  description  of  Othello's  jeal- 
ousy is  an  excellent  picture  of  what  is  often  seeu  in  alcoholic  para- 
noiacs.     People  arc  watching  him,  he  thinks,  on  the  street,  and  in  the 
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Sublit*  conveyant-es ;  KoniebtKly  t*oii|^hs  as  lie  paB^ses  by,  and  iramo- 
iately  he  believes  that  that  c€ugii  lias  some  secret  meaning;  a  match 
lies  befare  his  feet  as  he  grjes  along  the  street,  and  he  cheeks  liimself 
and  goes  around  it,  convinced  that  there  is  some  dt^sJgn  aljout  it; 
his  wife  fastens  a  handkerchief  in  tlie  window  to  dry,  and  lie  ritshes 
headlong  to  the  t^ynclusion  that  thi^  is  a  signal  t?et  ft^r  some  jmni- 
mour;  or  a  headline  in  the  paper,  a  bill-poster  on  the  street,  a  sign 
over  a  store,  a  casual  glance  from  a  paaser-by,  an  advertisement,  may 
have  a  fantastic  meainog  lurking  iu  it  to  his  distorted  |>erceptions. 
As  time  passes  these  delnsious  beeome  more  and  more  fixcfl.  The 
patients  reason  about  tin  to  ealmly;  perhaps^  and  they  ditfer  from  the 
delusions  of  melancholia  and  mania  in  the  fliet  that  any  agitation  in 
tile  patient  is  prod  need  as  the  conseqaence  of  tliese  delusions,  and  the 
excitement  does  not  precede  the  delusions.  The  delusions  are  thus 
always  bound  tog*?tlicr  in  a  chain  of  false  logicality,  in  which,  how- 
ever^ the  morbid  element  is  plain  to  the  experienc^l  observer.  As 
the  delusions  bet^orae  more  and  more  fixed,  there  gradually  arises  a 
question  in  the  morbidly  logical  mind  of  the  patient  as  to  why  he 
siiould  Ije  thus  pei-secuted,  and  out  of  this,  in  a  natural  enough  way, 
gradually  grows  the  delusion  of  self  exaltation,  or  what  the  French 
somewhat  magnifi(^*otIy  term  the  delusion  of  grandeur.  The  patient 
then  becomes  in  his  own  estimation  a  person  of  importance,  either 
because  of  his  station  iu  the  world,  or  i)e<J4iuse  of  his  personal 
attributes.  Thus,  Dtmghcrty,  the  would-!»e  lover  of  a  well-known 
actress,  who  believed  that  he  had  been  persecuted  and  wrongai 
becaase  of  his  love  for  her,  stated  to  me  calmly  and  witli  a  half- 
deprecatory  smile  that  he  had  been  the  handsomest  man  in  the  world 
before  he  had  l>een  broken  up  by  coufiuement  ami  anxiety.  Another 
patient  told  me  in  a  smiling,  modest  way  that  he  was  persecutetl  be- 
cause he  was  posst^ssed  of  a  certain  secret  way  of  polishing  w(xxl,  in 
which  his  skill  was  greater  than  that  of  any  other  living  man.  An- 
other believes  that  he  is  watehetJ,  and  that  liis  foLKl  is  poisomxl  Ijecause 
he  has  certain  Iiusint^ss  secrets,  the  disclosure  of  which  would  \ye  very 
damaging  to  Jay  Gould,  the  great  American  arch- millionaire,  the 
monetary  anti- Christ  to  hordes  of  diseased  minds  and  many  sane 
ones.  Another  imagines  that  he  is  a  great  man  in  the  estimation 
of  the  world  because  he  has  made  gix^at  scientific  dis^^overies,  which 
his  rivals  are  trying  to  discover;  and  so  on  through  a  myriad 
pbaseB,  infinite  as  the  mind  of  niao  in  its  various  dc^gi'ees  of  culture 
and  imagination,  these  patients  have  many  delusions  of  self-impor- 
tance. The  judgment,  the  reasoning  power,  and  tlie  memory  of 
these  paranoiacs  are  remarkable,  indeed,  often  startling,  so  tfiat  they 
are  almost  certain  to  impress  the  lay  observer  and  many  physicians 
also  as  l>eiug  perfectly  Siine  except  ufwnt^rtaiii  points.  One  unedu- 
cated man  outlined  to  me  the  mast  remarkable  theory  of  the  action 
of  the  mind  upon  the  muscles,  embcMlying  in  all  its  essentials  the 
views  of  the  most  advimeeil  neurologists  of  the  present  time  regard- 
ing the  motor  centres  of  the  cerebrum  ;  whilst  a  woman  of  this  class 
was  brouglit  to  me  by  her  lawyer,  who  was  a  perfect  believer  in  her 
sanity,  and  who  told  me  the  most  connected  story  of  the  wrongs  tliat 
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she  had  suffered  at  the  hancb  of  relativee,  all  of  wbidi  were  proved 
to  be  entirely  fiilse  in  the  light  of  subsequent  developments ;  and  a 
little  Methodist  minister  onoe  came  under  my  care  wno  calmly  nar- 
rated to  me  the  most  oircnmstantial  aooonnt  of  proo&  of  his  wife's 

infidelity^  so  connected  and  so  circumstantial  as  to  ^ag^^  me  iw  the 
time  beine,  the  more  especially  as  he  maintained  them  with  great 
distress  of  mind  when  brought  fiue  to  face  with  his  wife,  and  wboi 
I  told  him  frankly  that  he  must  be  either  perfectly  sane  or  dse  have 
a  delusion  and  be  insane,  he  promptly  and  calmly  admitted  the  force 
oi  the  aigument,  and  was  entir^y  willing  to  wait  fi»*  the  test  of 
time,  which,  however,  showed  incontestably  that  he  was  insane.  I 
have  seen  a  patient  of  this  class  take  the  witness-stand  to  demon- 
strate his  own  sanity,  answer  questions  with  perfect  readiness  and 
logical  sequence,  stand  unscathed  an  analytical  cross-eacamination, 
stagger  judge  and  jury,  afterward  point  out  the  logical  errors  of  the 

,  trial,  and  yet  in  the  next  breath  say  something  that  would  evidence 
a  firmly  rooted  delusion.  These  patients  write  letters  c^erontl^  and 
well ;  indeed,  often  undertake  literary  work ;  and  at  one  time  m  the 

.UtiGa  asylum  in  New  York  State  a  magaasine  was  condueied  vriUi 
considerable  skill  by  a  number  of  patients  of  this  olass^  Yet,  imder^ 
neath  all  this  seeming  good  judgment  and  logicalitv,  theddosioiis 
and  the  false  judgments  based  upon  the  delumons  keep  saigii^  to 
Uie  surface.  The  loss  of  the  etiiical  sense,  too,  in  these  patients  is 
remarkable,  and  this  qrmptom  is  one  upon  which  writers  have  not 
laid  by  any  means  the  stress  that  its  importance  and  freqaenoe 
deserve.  They  will  tell  you  of  some  brutal  act  that  they  have  done 
with  the  utmost  calmness  and  the  most  perfect  apparent  recognition 
of  the  nature  and  quality  of  the  act  aud  its  consequences.  Thus, 
-this  man  Dougherty,  to  whom  I  have  already  alluded,  told  me  very 
calmly  that  wtien  he  had  been  committed  to  the  asylum  twice,  and 
found  that  he  had  no  redress,  he  made  up  his  mind  that  the  system 
of  committing  people  to  asylums  was  defective ;  that  he  sought  for 
a  long  time  for  the  best  means  of  correcting  the  evil,  and  that  he 
came  reluctantly  to  the  conclusion  that  a  revolution,  as  he  expressed 
it,  was  the  only  effective  remedy,  so  that  he  determined  to  kill  the 
physicians  who  committed  him,  the  judge  who  had  indorsed  the  com- 
mitment, the  commissioners  of  lunacy  who  had  approved  of  it,  the 
officers  of  the  asylum  to  which  he  had  been  committed  the  second 
time,  the  local  commissioners  of  charity  in  whose  charge  the  asylum 
was,  and  the  State  commissioners  of  charity  who  had  visitatorial  power 
over  all  the  asylums  of  the  State.  He  armed  himself  with  two  re- 
volvers aud  proceeded  to  the  Flatbush  Lunatic  Asylum,  where  he  shot 
a  young  assistant  physician.  Dr.  Lloyd,  backed  out  of  the  asylum, 
keeping  everyone  at  bay  with  his  two  revolvers,  and  preceded  on  the 
horse-cars  to  the  Brooklyn  Bridge,  a  distance  of  some  seven  miles,  to 
cross  over  to  New  York,  where  he  had  proposed  to  go  on  with  his 
murderous  work ;  but  fortunately  he  was  arrested  on  the  bridge  at  the 
instance  of  another  physician  who  had  followed  him.  He  said  that  he 
was  very  reluctant  to  kill  Dr.  Lloyd,  because  he  knew  that  the  latter 
was  a  young  man  whom  his  parents  had  educated  at  considerable 
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iBcnfiee,  and  bet'ause  he  was  the  only  son  ;  but  he  steeletl  his  heart  to 
the  deed  by  neflei'ting  upon  tlie  ncfeasity  of  the  revolution  wliich  he 
was  thus  to  loaii^urate.  He  alsti  said  tlmt  he  had  at  first  inteDdiJ  to 
shoot  the  cook  of  tlie  iostitutron,  hut  second  thoiic^ht  convinee<i  him 
that  people  nnVht  think  that  thert*  was  an  element  of  spite  la  this 
which  would  detract  from  the  moral  etftH't  of  the  deed.  I  remarked 
at  thi*4  point  that  I  tlnMrght  myself  that  it  would  have  bct^-ti  rather  a 
small  affair  to  kill  the  eook,  whereupon  h«.*  quickly  rejoine*!,  with  a 
chuckle,  '*Ob,  if  you  had  eatfu  the  fiwi*!  tliat  that  d^ — d  m^)un<lrel 
rooked,  you  would  have  wanted  to  kill  him,  too  !^^  and  laughed 
heartily.  Nothing  could  imprens  upon  him  the  enormity  of  his  deetl 
or  of  the  plan  that  he  had  in  mind.  This  is  a  typical  illustration  of 
the  coUl-bloixlf**lness,  or,  to  sj)eak  uiore  aixnirately,  the  losw  of  the 
ethical  sense,  wliirh  is  a  prominent  symptom  in  these  patients.  Their 
delusions,  indee<l,  approach  the  nrarest  of  all  the  insane  delusions  to 
the  fixeil  and  erroneous  beliefs  of  the  sane,  for  they  will  reason  alwut 
them  logically  up  the  last  point  of  being  ci.>nvine«xb  and  it  may 
happen  that  in  tlie  esirlier  stages  of  the  disease  it  may  be  possible  to 
convince  them  for  the  titne  bi'inj^  of  the  ialsity  of  their  opinions. 
Between  their  delusions  and  the  fixed  beliefs  of  the  sane,  however, 
tliere  lies  tfiis  great  diHerc^mt^  namely,  that  the  latter  do  not  have  the 
predominant  delusion  of  persecution  mingle<l  sooner  or  later  with 
that  of  self-exaltation.  In  a  scientific  sense,  therefore,  these  patients 
are  not  responsible.  Even  the  dietum  of  Anglo-American  juris- 
prudence,  which  is  embodiKl  in  the  statute  of  the  State  of  New  York 
declaring  that  a  man  shall  l*e  held  responsible  for  his  acts  if  he  knows 
the  nature  and  the  quality  of  his  act  and  the  conscrpicncH^  thereof, 
does  not  make  these  patients  responsible,  because  while  they  may, 
parrot- like,  state  that  they  know  the  nature  and  quality  of  the  act, 
and  what  the  punishment  will  be  for  it,  it  is  very  evirkmt  to  the 
most  superficial  observer  that  they  do  not  ideally  appreciate  what  they 
are  doing  lj<H'ause  of  their  lack  of  ethical  sfnise  and  l^ec^use  of  the 
manner  in  which  the  mind  as  a  whole  is  war]>ed  by  the  fixed  delu- 
sions of  persecution  and  self-exaltation.  Ft  is  quite  another  qiiea- 
tion,  however,  as  to  whether  these  patients  should  l*e  punishcjl  by 
law.  There  can  i>e  no  question  that  they  are  very  dangerous  lunatici, 
and  they  shouhl  certainly  l>e  put  under  restraint  for  such  time  as 
to  make  it  certain  that  they  are  really  cured. 

These  patients  are  generally  subject  also  to  pamxysms  of  excite- 
ment^ sometimes  arising  from  their  delusions,  sometimes  entirely 
independent  of  the  lattcrj  and  in  these  jieriods  of  excitement  they  are 
apt  ti^  betNjme  confused  and  incoherent,  although  such  phases  are 
usually  temporary. 

The  clironic  form  of  simple  paranoia  may  either  he  pret^ed  l>y 
the  acute  form,  or  it  may  be  chronic  and  gradual  from  the  very 
onset.  Under  this  chronic  form  ai'e  to  Ije  found  what  Sander  called 
original  jxiranoia,  litigious  paranoia  (paranoia  qti€rulantmm\  moral 
insanity,  erotomania,  and  the  inventorial  and  the  sexual  paranoia. 
The  truth  of  the  niaticr  is  tliat  elassi filiation  of  this  kind  is  an  end- 
less task,  for  the  delusions  of  paranoiaes  are  as  various  as  are  the 
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diffeient  seimtionsy  and  the  metamondioaeB  of  dieae  ddosioos  with 
the  hallodnatioiis  that  oooar  in  the  <»a8Be8  of  which  we  have  yet  to 
soeak  are  simply  diaotic  KeverthdeaB,  the  litigiona^  the  moru,  and 
toe  original  forms  deserve  a  more  preoisit  description  because  of  thrir 
fifeqaencjr. 

ijiti^ous  paranoia  is  generally  to  be  foond  in  those  who  have  a 
nenrotic  heredity.  The  onset  is  mdiial,  and  it  is  osoally  caused  by 
some  loss  of  property  or  injory  oi  r^tation^  oat  of  which  arise  tlie 
ddofflons.  These  patients  press  from  sait  to  suit  without  regard  to 
whether  they  win  or  are  defeated,  and  are  neva^eoding  noisancesi 
often  dangeroos  ones,  to  juries  and  judges.  A  case  of  Bochner's 
finrmed  an  association  of  the  oppressed ;  another  began  a  cmsade  for 
the  liberation  of  the  sapposea  insane  from  the  asylams;  anodier, 
being  temporarily  conmiitted  to  prison,  orpmissed  an  associatioo  of 
the  morderers.  whom  he  regarded  as  derived  of  their  r^ta  as  dti- 
aens,  and  che^rfiilly  wrote  to  my  friend.  Dr.  Hammond,  that  hc^  die 
patient,  was  now  president  of  the  Murderers^  dob,  and  tiiat  fidss 
witnesses  would  hereafter  be  dealt  with  in  a  summary  way  that  was 
much  more  in  consonance  with  justice  than  the  tardy  yoccascs  ^ 
theconrt& 

Moral  insanity  or  moral  paranoia  is  invariably  fonnd  among  those 
who  have  a  neurotic  heredity.  In  these  cases  the  moral  defect  may 
begin  in  early  youth  and  continue  throughout  life.  The  ads  of  these 
inmviduab  are  usually  without  motive,  although,  when  the  pasrioas 
or  prejudices  of  people  have  been  aroused,  vom  may  seem  to  be 
-nothing  more  than  the  deeds  of  rogues;  but  the  usdess  theft  of 
small  articles  by  a  person  who  is  abundantly  able  to  pay  for  them, 
the  obtaining  of  money  upon  false  pretences  by  an  outlay  far  greater 
than  is  represented  by  the  money  thus  obtained,  without  estimating 
the  loss  of  time  and  labor,  the  otter  lack  of  appreciation  of  the  con- 
sequences evidenced  by  the  act,  and  very  frequently  its  stupidity, 
are  all  very  evident  to  the  dispassionate  or  unprejudiced  and  experi- 
enced observer.  I  have  known  a  patient  of  this  class  spend  ten 
dollars  to  swindle  a  poor  woman  out  of  a  dollar,  or  lose  a  position 
worth  hundreds  of  dollars  a  month  by  obtaining  a  few  dollars  by 
fidse  pretences,  or  cheat  a  person  by  false  representations  into  buying 
a  farm  that  he  could  have  made  infinitely  more  money  by  retaining. 
In  all  these  cases  of  moral  insanity  that  I  have  seen,  however,  there 
is,  if  not  continuously,  at  least  paroxysmally,  the  ddusion  of  perse- 
cution and  self-exaltation. 

The  original  paranoia  of  Sander  occurs  in  those  who  are  heredi- 
tarily neurotic,  or  who  present  anatomical  signs  of  degeneration,  such 
as  cranial  deformities,  and  defects  of  development,  as  stuttering,  left- 
handedness,  total  loss  of  muscular  sense,  absolute  lack  of  any  sense  of 
humor,  etc.  This  is  an  infrequent  form.  It  generally  begins  at 
puberty,  although  the  earlier  youth  may  have  presented  vague  and 
mdefinite  signs  of  eccentricity,  such  as  a  peculiar  reserve,  coldness 
of  manner,  suspicious  attitude,  visionariuess,  a  vague  something  that 
impresses  people  with  the  idea  that  the  patient  is  peculiar. 

Acute  hallucinatory  paranoia  is,  as  the  name  denotes,  accompanied 
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by  hallueinatioo^,  ollen  illusioui^,  whlcli  are  ni  tiraes  extrtmiely 
vivid  and  detailed  with  a  pietiire^queiies8  that  portrays  the  mental 
ioipresstonH  they  have  inade.  This  form  oecura  moat  fi^Hiiienlly  in 
the  inanition  siieeeeding  acute  febrile  disorders,  eueh  as  typhus  and 
typhoid,  in  the  puerpral  condition,  in  i>ei'itoniti8,  after  o|K*ratit*n», 
and  many  castas  have  beeu  swn  after  the  I'ecent  epidemics  of  influ- 
enza. Altx>hoh.sin,  morphiniism,  and  eocaiuiam  tire  alfto  not  iofr*^ 
ouent  tuyscs*  This  halhiciuatory  paranoia  may  also  ocmir  in  a 
clironic  form. 

Secondary  paranoia  ih  Heldom  seeHj  if  I  may  jnd^e  by  my  own 
experienc^e,  and  wlien  it  wcurs,  it  is  jjjenerally  after  mania  and  melau* 
cbolia,  passing,  however,  either  into  convalescence,  demi'ntia,  or  a 
relapee  of  the  original  mania  or  melancholia.  It  has  Ijeen  claimed 
that  it  sometimes  occurs  after  some  of  the  other  insanittesi  but  thi»  I 
have  never  seen. 

These  paranoiaca  eonstitate  the  moat  dangerous  rlas8  of  the  Insanei 
especially  in  the  acute  and  chronic  simple  form  ;  and  the  drxtls  which 
they  commit  are  the  dangerous  ones  of  a  dehidHl  patient  who  is  yet 
possessed  of  all  the  intelligence  that  can  make  a  deetl  dangerous. 
The  historyof  the  world  is  full  of  the  l>rutal  murders  that  have  l>eeii 
committed  by  this  class,  and  all  the  educational  means  of  njodern  civili- 
zation, such  as  the  newspa{)ers,  the  magazines,  and  books,  wluch  go  to 
educate  and  elevate  the  minds  of  the  sane,  have  an  equally  powerful 
but  perverted  effeci  nixm  th^e  warpe*!  intellects.  They  are  as  much 
the  enemy  of  the  sane  as  the  wild  beast  is  the  enemy  of  roan.  Their 
deluHions  are  so  fixed  and  their  intellects  otherwise  are  m>  keen  that 
there  can  be  no  truce  between  them  and  the  sane.  They  live  in  a 
world  of  their  own,  and  the  sane  appear  to  thera  as  abnormal  as  tbey 
appear  to  the  sane.  Out  of  their  delusion  of  |)er»ecution  nrcPBiMirily 
grows  the  net*«sity  of  action  to  protect  themselves  from  the  pifie 
cutors;  the  logic  of  events  continually  presaoi  tbem  oo^  however 
sluggish  and  cowardly  they  may  naturally  be;  they  are  irritated  and 
harassed  and  vexed  and  troubled  ioto  aggreeaivenei*,  and^  like 
Mahomet,  tbey  enforce  their  opinioiis  witii  the  sword.  Id  tbta 
respect  they  differ  radically  from  the  melancholia^r,  who  pasMively 
sufTers  the  injury  that  be  believes  is  being  dmie  him,  and  wbieh  bt 
attributes  to  some  fault  or  sin  of  his  own,  and  not^  like  the  pm* 
Doiac,  to  the  persecution  of  others* ;  and  their  diJunron  of  p<-T>H*cutioii 
ts  entirely  different  from  that  of  the  case  of  mania,  who  is  •imply 
terrified  by  it  and  proceeds  to  no  logical  or  coQiiecled  ad^  but  Ofily 
oocaaiooally  to  an  impulntve  ooe, 

Prookosis.  The  prognosis  ta  the  caaea  of  aeate  atmple  aod 
acute  halliicioal0r}r  pftraooia  is  geomUr  good,  for  the  disease  usoslly 
terminates  in  reooirery,  iDfreqisenlly  m  a  ebrooie  aondftioii,  sad 
vsfj  sridom  in  demeotia.  la  the  difDoic  rsaei^  however^  the  prog* 
nosis  19  very  oo&vonible,  espeeiaUy  in  those  of  a  oeofocie  hemlity 
and  in  the  origioal  furio  of  Saoder. 

Siaouoar,  ^  The  causes  of  paraooia  are ; 
Hoodity; 
Traamala ; 


ife 


ee4  MENTAl  PISEASES, 

Mental  and  physical  exhauBtion  : 
The  puerperal  condition ; 
Febrile  diseases,  Buvix  m  typhus  and  typhoid  ; 
SurgicBl  operations ; 
Epilejjsy ; 
•^  Alcoholism ; 

i^  MorphiniBm ; 

Coeai  nigra. 
,  These  causes  need  not  be  gone  iato  in  detail,  as  they  are  coomderrtl 

in  the  historical  portion  of  this  chapter  or  in  other  chapters. 
DiAGKOsis.     The  dia^osis  of  paranoia  should  be  from — 
Mania; 
^  Melancholia ; 

General  paresis; 
Hallucinatory  insanity. 
Tn  mania  there  is  an  acute  or  subacute  onset,  the  deln&ions  anp  but 
Blightly  systematized,  whilst  the  emotional  condition  of  hilarity  if 
I  tKcessively  well  marked,  and  ther^  is  a  larger  degree  of  motor  rest- 
*   leesuess  than  is  ever  seen  in  paranoia. 

In  simple  melancholia  ttie  delusions  may  sometimes  be  ao  logicml 

as  to  pUKifile  us  temporarily,  eepeeially  when  they  take  the  nature  of 

rsecution  ;    but   in  a   very  short  time  there  will    supervene  the 

liddal  impnW^  the  eon  fusion  of  mind,  and  the  profoundly  nielan- 

..loliac  condition.     In  the  simple  form  of  melancholia,  too^  the  in* 

^1  fiomnia,  the  post-cervical  ache,  and  the  characteristic /(k?iW,  of  which 

1  have  elsewhere  spoken,  are  symptoms  not  obser^red  in  paranoia. 

In  general  paresis  the  dementia  is  a  prominent  feature  throu^^hout 
the  disease,  the  delusions  are  always  stupid  and  illogical  (unsystem- 
atized) ;  there  are  also  the  physical  symptoms  of  pupillary  inequality, 
abnormal  pupillary  reflexes^  and  tremor  of  the  tongue,  facial  muscle, 
and  limbs. 

The  great  rush  of  ideation  in  hallucinatory  insanity,  with  the  utter 
lack  of  coherence  in  the  sequence  of  ideas,  is  the  direct  reverse  of 
the  logical  and  emotionless  delusions  of  the  paranoiac,  whilst  the  va- 
riations in  the  former  disease  from  motor  and  mental  excitement  to 
depression  or  exhaustion  and  obstinate  taciturnity  are  also  a  feature 
that  is  not  observed  in  the  latter  disease. 

Treatment.  The  treatment  of  paranoia  should  vary  accordingly 
as  it  is  acute  or  chronic.  In  the  acute  cases  any  causes  of  inanition 
should  be  removed  at  once ;  and  in  the  post-febrile  cases  occurring 
after  typhus  and  typhoid  fever  and  influenza,  nourishment,  alcoholic 
stimulants,  and  rest  are  generally  all  that  is  needed,  and  narcotics 
should  not  be  employed  at  all,  or  used  very  carefully.  The  feeding 
in  these  cases  should  be  far  in  excess  of  what  is  normally  taken  by 
the  patient,  if  it  is  possible  to  give  this  amount  of  food,  and  I  am 
never  satisfied  unless  I  can  have  the  patient  take  at  least  three  full 
meals  a  day,  with  a  pound  of  beef  made  into  a  strong  beef-tea,  and 
two  quarts  of  milk.  Potassium  bromide,  hydrochlorate  or  hydro- 
bromate  of  hyoscine,  opium,  and  hyoscyamine  are  the  best  drugs  with 
which  to  control  the  delusions  and  hallucination  in  the  cases  that  are 
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not  due  to  marke<i  inanition^  and  even  id  these  they  may  be  sparmgly 
employed  if  larpje  quantities  of  food  and  stimulatioa  do  not  aoawer 
the  piir|>o&e.  The  dose  of  bromide  of  potassium  sliould  never  exceed 
20  grains,  three  times  a  day.  The  hydroehlorate  or  hydrobromate 
of  hyost^ine  in  do^es  of  ^J-^  grain  ooce  or  twice,  or  even  in  robust 
individuals  three  times  a  day^  is  eo  exct^ingly  useful  dru<:  in  con- 
trolling the  restlessness  and  the  delusions^  and  the  great  advantage 
of  it  is  that  it  tan,  if  necessary,  be  given  for  weeks  at  a  time  in 
hardy  individuals.  Hyosey amine  is  an  excellent  drug  in  many  cAses 
for  overcoming  the  motor  excitement  imd  the  tendency  to  violence, 
and  it  is  often  useful  in  combating  the  hallucination.^ ;  !int  it  is  apt 
to  be  very  depressing  in  its  effect  and  slioold  only  Ik»  used  tempo- 
rarily, care  being  taken  even  tljen  to  see  that  it  does  not  produce  re- 
tention of  urine  or  even  stmngnry.  Opium,  in  the  form  of  the  solid 
opium  or  as  an  aqueoos  extract,  is  often  extremely  use  fid  in  cases 
in  which  hyoseine  or  hyoscyamine  have  fiiiletl,  and  sometimes  in 
combination  with  them.  The  solid  opium  slioold  be  given  in  dfisei* 
of  I  grain  once  or  twice  a  day,  and  the  aqueous  extract  in  a  dose 
of  i  grain,  once  to  thrice  daily,  but  eai^  should  always  Im-  taken  to 
employ  a  perfectly  reliable  preparation  of  opium,  as  there  are  many 
worthless  and  cheap  9pB:?imens  upon  the  market.  Morphine  I  have 
almost  discoutiuueci  using  for  the  last  few  years,  because  of  its  un- 
reliableness  iu  this  class  of  the  insane.  In  mauy  cases  of  this  kind 
the  patients  will  refuse  to  take  medicine,  and  then  it  may  become 
important  to  give  it  without  their  knowledge,  which  c^n  usually 
be  readily  done,  for  the  drugs  can  be  easily  dissolve*!  in  a  cup  of 
soup,  cocoa,  coffee,  or  any  other  liquid,  or  otherwise  mingled  with  the 
foijd.  In  some  violent  cjises  it  may  l>e  necessary  to  administer  the 
hyoscine,  hyoscyamine.  or  opium  hypodermically.  In  all  the  acute 
eases,  however^  this  treatment  shoulcl,  if  possible,  t>e  supplemented 
by  several  weeks  of  rest  in  bed,  and  I  know  of  nothing  that  will 
quiet  the  patient  better  than  this*  The  chronic  t^ses  should  l>e  com- 
mitted to  ao  asylum  unle&s  it  is  possible  to  guard  the  community 
thoroughly  against  them  by  proper  attendance  at  home.  They  are 
too  dangerous  to  l>e  at  large,  and  the  nK»st  harmless  of  them  may 
at  any  moment  do  some  violent  deed,  as  in  the  case  of  the  bomb- 
thrower  Norcross,  who  explmJed  ten  pounds  of  dynamite  in  a  buai- 
iiees  office  in  this  citv. 
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S^ionynw:  Geneml  para  lysis  of  the  iDsaoe.     Progressive  gene 
ralysis*     General  paralysis.     General  paresis.     Paralysis  of  th 
ane.     Paralytic  dementia,  or  Dementia  paralytica.     Paretic  cl«  ^ 
Qtia.     Allgeraeioe  progressive  Paralyse  der  Irren.     Paratytistrhe 
idsiao.      Allgemeioe    progressive    GehirDlahmung-       Paralysie 
i§rale  progressive.     P4rienedphalite  chronique  diffuse*     Demenoe 
ralytiqae. 

Definition,     Paralytic  dementia  is  a  cerebral  disease  of  chronic^ 

littent   type,  characterized  by  dementia    of  very  gradual  ooset, 

^aUy  merging  into  mania  or  melancholia,  generally  with  stupid  and 

^nsive  delusions^  and  accompanied  by  tremor,  ataxia,  pupillary 

'^tioos,  and  eventual  paresis. 

STORY,     The  first  description  was  given  by  Bayle  in  1822,  who 

dered  it  to  be  an  araclinitis.     From  this  period  until  the  early 

the  main  treatises  were  by  Frenchmen ;  but  in  1854  Erlen- 

er,  a  German,  wrote  upon  it,  and  from  that  time  to  the  present 

J  as  been   considered   l>v  tln^  writers  of  every  civilized  nation,  & 

caialogue  of  whose  names  would  fill  pages. 

Clinical  History.     Although  many  diseases  of  the  brain  have 
been  falsely  diagnosed  as  paralytic  dementia,  and  although  the  future 
will  undoubtedly  make  it  evident  that  some  eases  of  what  we  now 
r^ard  as  this  malady  are  really  essentially  different  affections,  it  is 
entirely  possible  at  the  present  day  to  make  a  positive  diagnosis  of 
the  one  clinical  entity.     When  we  come  to  consider  the  pathological 
anatomy  of  the  disease,  we  shall  find  that  paralytic  dementia  consists 
of  molecular  alterations  that  affect  the  cerebrum  as  a  mass,  and  this 
fact  should  at  the  outset  make  us  realize  clearly  that  the  symptoms, 
both  mental  and  physical,  are.  co-extensive  with  the  cerebral  func- 
tions, so  that  there  is  scarcely  any  one  symptom  to  be  found  in  other 
diseases  of  the  brain  which  cannot  be  found  in  this,  differing  only  in 
the  manner  of  grouping.     Authors  are  at  variance  as  to  the  number 
of  stages,  but  in  my  experience  these  are  in  the  main  as  follows : 
The  prodromal ; 
Maniacal  or  melancholiac ; 
The  demented. 
But  there  are  many  exceptions  to  this  rule  in  which  only  the  first 
and  second  stages  are  observed. 

The  prodromal  stage.  This  may  extend  over  months  or  years,  and 
the  mental  and  physical  symptoms  are  remittent  and  insidious.  The 
mental  symptoms  consist  of  alterations  in  character  that  are  often 
vague  and  transitory,  or  of  intensifications  of  pre-existing  mental 
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in  the  hand,  by  causing  the  patient  to  extend  the  arm  at  fall  length 
at  right-angles' from  the  body  and  then  lightly  supporting  the  fingers 
upon  the  palm  of  the  examiner's  hand,  when  a  delicate  muscular 
tremor  will  be  made  evident,  like  the  throbbing  of  a  small  engine. 
Tremor  in  the  lower  extremity  may  be  detected  by  havine  the  patient 
sit  down  and  extend  the  lower  extremity  at  rizht-angles  from  the 
body,  and  then  lightly  supporting  the  heel  with  the  examiner's  palm, 
when  the  foot  and  toes  will  be  seen  trembling  with  fibrillary  tremor 
that  is  usually  more  distinct  and  coarser  than  is  observed  in  the 
fingers.  The  pupillary  alterations  are  to  be  noted  in  the  size  of  the 
pupils,  their  marginal  contour,  and  the  reaction  of  the  iris  to  li^t, 
consensual  or  cutaneous  stimulation,  and  accommodation.  The 
pupils  in  about  one-half  of  my  cases  have  been  dilated,  my  observa- 
tions thus  agreeing  with  those  of  Bevan  Lewis,  and  whilst  the  mod- 
erate-sized pupil  IS  next  in  frequency,  the  contracted  pupil  is  infre- 
qnent  In  about  one-half  of  my  cases  one  pupil  was  larger  than 
the  other.  These  were  also  about  the  same  figures  in  Bevan  Lewis's 
patients,  but  whilst  he  states  that  the  right  pupil  was  generally 
the  largest,  this  has  not  been  constant  in  my  cases,  as  in  the  same 
case  sometimes  the  one  pupil  and  sometimes  the  other  would  be  the 
larger.  This  pupillary  inequality  is  a  symptom  that  is  veiy  apt  to 
escape  observation,  inasmuch  as  it  may  be  temporary,  lasting  only 
for  a  few  days  or  weeks  at  a  time ;  indeed,  in  one  patient  of  mine, 
about  whom  there  was  a  question  of  diagnosis,  this  inequality  was  not 
observed  by  me  for  upward  of  some  three  weeks,  and  was  finally 
detected  by  my  assistant  during  my  absence  from  town,  but  I  did  not 
see  it  myself  for  several  weeks  afterward.  The  pupil  may  be  perfectly 
immobile  or  excessively  sluggish  in  reaction  to  light,  tested  by  a 
strong  light  and  focal  illumination  of  the  eye  by  a  convex  lens,  and 
in  some  cases  this  sluggish  reaction  may  be  followed  by  wide  dilata- 
tion ;  or  the  pupil  may  be  sluggish,  or  it  may  not  react  with  accommo- 
dative movements  of  the  eye ;  or  it  may  fail  to  respond  or  respond 
sluggishly  upon  stimulating  the  skin  by  the  electric  brush,  by  pinch- 
ing, or  by  a  pin.  It  is  usually  the  smaller  pupil  which  fails  to 
react  consensually,  or  with  the  light-reflex,  and  the  consensual  move- 
ments generally  occur  when  there  is  impairment  of  the  light-reflex, 
although  the  light-reflex  may  he  impaired  whilst  the  i^nsensual 
reflex  may  be  active.  The  knee-jerk  in  this  prodromal  stage  is 
abnormal  in  a  majority  of  cases,  being  sometimes  exaggerated,  some- 
times slight,  sluggish,  or  absent.  Transient  urinary  incontinence  is 
also  an  occasional  symptom  of  the  prodromal  stage.  Whilst  all 
these  symptoms  that  have  been  enumerated  are  more  or  less  constant, 
varying  slightly  in  intensisy,  perhaps,  there  are  yet  apt  to  be  parox- 
ysmal exacerbations,  when  the  mental  defects,  the  s[)eech-alteration8, 
the  tremor,  and  the  pupillary  abnormalities  are  increased,  and  the 
face  becomes  congested  or  pale,  sometimes  also  the  extremities.  These 
exacerbations  last  from  one  to  several  days.  As  time  goes  on,  these 
symptoms  increase  in  frequency  and  intensity,  and  the  ataxia  which 
has  constituted  the  speech  defects  becomes  manifest  in  the  upper 
extremities.     It  will  best  be  made  evident  by  getting  the  patient  to 
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write  his  name,  or  by  having  him  close  his  eyes,  swing  his  arm  from 
his  side,  and  quickly  bring  the  tip  of  his  index-finger  to  touch  the 
tip  of  his  nose  (page  171).  The  muscular  strength  at  this  time  is 
usually  unimpaired,  as  can  be  demonstrated  by  testing  the  strength 
of  the  facial  muscles  or  the  grasp  of  the  hand  ;  but  in  some  tew 
cases,  even  in  this  prodromal  stage,  the  paresis  may  be  observed  in 
some  of  the  muscles  of  the  face,  more  especially  in  a  flattening  or 
sluggish  movement  of  the  muscles  making  the  naso-labiai  told,  in 
slight  deviation  of  the  tongue,  in  a  loss  of  power  in  one  eyebrow 
or  one  side  of  the  brow,  or  even  in  imperfect  action  of  one  upper 
eyelid. 

These  prodromal  symptoms  are  of  vast  importance,  especially  in  a 
medico-Iegal  steusie,  for  it  is  by  means  of  them  that  an  early  diagno^ia 
can  be  made  and  much  suffering  frequently  saved  to  the  patient,  his 
relatives,  and  his  business  interests.  Suddenly  or  gradually  they 
will  merge  into  the  second  stage. 

In  tiie  maniacal  or  melancholiac  stage  the  patient  has  superadded 
to  the  other  symptoms  a  mania  or  a  melancholia,  each  with  certain 
peculiarities  distinguishing  it  from  other  manias  and  melancholias. 
In  the  mania  of  paralytic  dementia  there  is  almost  invariably  a  cer- 
tain stupidity  tingeing  the  delusions  and  the  hallucinations,  so  that 
the  former  are  illogical,  and  with  this  stupidity  is  mingled  an  ex- 
pansiveneas  or  exaggeration  of  idea  giving  rise  to  the  so-called  deli- 
rium  of  grandeur.  The  patient,  for  example,  may  say  that  he  owns 
all  tlie  theatres  in  the  United  States  or  all  the  steamboats,  that  be 
will  make  his  physician  a  present  of  a  million,  that  he  is  the  most 
powerful  man  in  the  world,  and  so  ramble  on  in  this  extravagant 
strain ;  but  when  you  ask  him  how  it  is  possible  that  he  can  be  worth 
all  this  when  his  circumstances  are  known  to  be  &r  interior  to  what 
he  claims  them  to  be,  he  reiterates  his  assertion  without  attempting 
to  reason  about  it.  In  this  respect  he  affords  a  marked  coatrast  with 
the  paranoiac  who  may  have  the  same  grand  conceptions,  but  will 
have  any  number  of  settled  and  fine-spun  reasons  with  which  to  lend 
them  phiusibility.  It  is  this  air  of  stupidity  or  dementia  tinting 
the  delusions  and  hallucinations  that  is  so  especially  cfaaracten^stic  of 
the  paralytic  dement  and  gives  one  of  the  names  to  the  disease.  The 
mania  usually  becomes  violent,  and  in  some  excepciooal  inscances 
becomes  so  violent  as  to  lead  to  a  fatal  terminativHi  by  exhaostioa. 
The  melancholia  of  the  paralytic  dement  is  not  ac\vHnpani«d  by  «>b- 
stinate  insomnia,  or  poift  cervical  ache,  but  ther^  an^  otbn  suicidal 
tendencies,  and  the  oelosioiis  and  hallucination^  an^  the  »Jepressed 
ones  characteristic  of  ordinary  melancholia.  In  socne  ft^v  imccuices  I 
have  observed  illnsioiis  in  paretic  dementi,  bat  it  k  v^ery  dllfictilt  to 
determine  this  in  such  cases.  In  both  the  mekacttolbft  ami  the 
mania  paroxysms  of  terror  are  characteristic,  ^x^mto;;  oa  treq neatly 
without  external  cause. 

This  second  stage,  of  mania  or  melancholia,  may.  however,  aa  I 
have  already  said,  be  wanting  in  certain  ca^es,  :a  vjiicfi  chere  is  a 
simple  dementia  tbroogboat ;  but  if  presrtit.  :i  ascfiiliT  mer;^  into 
the  third  stair;  d^  dewymiku 
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AUhough  there  Is  a  i<€rtaiD  element  of  stupidity  throughoat  all 
three  stages  in  the  paralytic  dement,  this  stage  of  dementia  proper 
is  marked  by  downright  lack  of  mental  faculty  to  a  greater  o**  leai 
d^ree,  »o  that  the  patient  l>econies  stupid  or  childish,  talking  and 
acting  fin)lishly,  at  the  same  time  that  he  may  be  difficult  to  restraio 
temporarilj. 

Throagnout  all  theae  stag^  of  paralytie  dementia  there  may 
occur  epueptifonn  or  apoplectiform  attacks;  n  e.^  slight  loss  of  eon- 
flciousoess^  with  or  without  convulsioDB,  lo^lized  or  generalized,  or 
losses  of  oonsdoasoess  varying  from  mere  syncope  to  downright 
coma,  with  paralysis  that  may  be  hemiplegic  or  monoplegic  in  dis- 
tribution or  affecting  speech.  Usually  toward  the  end  of  the  first 
stagef  or  during  the  second ,  ])aresis  atfecting  at  first  the  lower  extremi- 
ties b^ns  to  appear,  showing  itself  at  first  only  in  the  parosr^smat 
exacerbations,  and  gradually  increasing  in  degree  until  in  the  later 
stages  it  may  become  complete  paralysis  of  the  upper  and  lower 
extremities.  In  some  cases,  however,  the  paretic  symptoms  are 
among  the  earliest, and  it  is  by  no  means  infrequent  to  find  an  initial 
tremor,  pupillary  alterations,  and  defects  in  speech  accompanied  by 
a  paresis  of  one  side  of  tlie  face  and  tongue,  or  to  note  that  the 

Eatient,  even  at  this  early  stage,  has  a  distinct  partis  over  and  above 
is  ataxia. 

Certain  of  the  symntoms  have  peculiarities  tiiat  are  at  times  of  aid 
in  diagnosis,  and  which  should,  tiierefbre,  be  considefed  in  delaily  such 
as  affection  of  smell,  sight,  hearing,  tact,  pain,  muscular  sense,  and 
temperature. 

Voisin  claimed  that  the  sense  of  smell  was  always  defective  in  the 
initial  stage  of  general  paresis,  but  in  this  he  has  not  been  borne  out 
by  the  later  writers^  and  my  experience  leads  me  to  state  unquali- 
fiedly that  he  is  mistaken^  for  I  have  yet  to  see  the  first  case  of  this 
disease  in  which  the  sense  of  smell  was  affected  in  the  early  stage, 
although  I  have  occasionally  seen  it  affected  in  cases  of  cerebral 
syphilis  simulating  general  paresis.  In  the  later  stages,  as  most 
writers  are  uniform  in  stating,  it  is  certainly  impaired;  but  this  is 
rather  due  to  the  mental  impairment  than  to  any  particular  lesion  of 
the  olfactory  apparatus  itself. 

The  sense  of  sight  is  sometimes  affected  in  a  peculiar  way,  firet 

described  by  Fuerstner.    The  defect  is  usually  in  one  eye,  especially 

the  right.     Single  letters  are  recognized,  and  the  patient  can  name 

them ;  but  when  combined  in  a  word  they  are  not  recognized,  and  it 

is  the  same  with  simple  objects.     This  is  really  nothing  more  than  a 

variety  of  the  mental  blindness  which  has  been  elsewhere  described 

in  this  work.     The  ophthalmoscope  is  of  but  little  diagnostic  use  in 

general  paresis,  for  it  is  in  only  a  small  proportion  of  cases  that  any 

lesion  is  found,  generally  of   the  nature  of  a  primary  optic-nerve 

atrophy,  and  many  of  these  are  those  which  are  associated  with  spinal 

ivmptoms,  although  it  can  be  observed  in  pure  cerebral  cases.   As  the 

nptom,  however,  is  not  usually  observed  until  the  disease  is  well 

lished,  it  generally  has  but  slight  value  in  the  question  of  differ- 

diagnosis. 
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Hearing  is  ocrarionmHy  over-acute  at  the  onset.  Woffd-4lcafiM!9$ 
{tide  page  140)  is  obaenred  also  at  times. 

The  sense  of  pain  is  geneially  acute  in  the  first  stage  of  eeneral 
paresis,  and  there  are  apt  to  be  h  vpenestbesia  and  nenralgia.  ^aiider 
calls  attention  to  tlie  fiict  that  an  onset  of  migriine  in  an  individoal 
in  the  fourth  decade  of  lifi?,  without  a  precedent  history  eidier  personal 
or  bereditaryy  is  of  great  di^nostic  Taloe,  and  I  think  he  is  rigfau 
Anaesthesia  is  a  nsoal  acoompaniment  of  general  pare^  when  thedis^ 
ease  is  well  marked^  and  oocasaonallj  even  in  the  eariy  sta^  In  six 
cases  of  Mendel's  in  which  there  was  marked  anaesthesia  there  was 
also  a  spinal  lesion  ;  bat  the  former  has  oocnrred  in  cases  of  mine  in 
whidi  there  were  no  spinal  symptoms  whatsoever,  and  it  is  not  neon* 
sary  that  there  shoold  be  sodi.  This  anaesthesia  in  the  later  stages 
may  become  very  great.  Mickle  relates  an  instance  of  a  patient 
chewing  his  right  forefinger  as  if  it  had  been  a  piece  of  toogh 
foody  so  that  it  became  gai^renoos  and  was  amputated  without  any 
general  or  local  anaesthesia,  the  patient  gazing  stupidly  at  the  opera- 
tion without  the  least  concern  or  evidence  of  pain.  Baillaiger  relates 
a  similar  case  of  amputation,  and  Lines  tells  how  a  patient  seised  a 
live  coal  and  kept  it  in  his  hand  long  enough  to  produce  a  severe 
bum.  I  have  seen  anaesthetical  phenomena  almost  similar  to  this  in 
several  instances,  and  in  one  case  that  had  just  passed  oat  of  the 
initial  stage  into  an  attack  of  mania  the  anaei^esia  was  so  complete 
that  a  large,  jagged  wound  caused  by  the  patient  thrustii^  his  hand 
through  a  plate- glass  window  was  dressed  without  the  slightest 
sensibility  bai^  manifested.  This  tendency  to  anaesthesia  should 
always  be  borne  in  mind  when  general  paretics  are  made  to  bathe  in 
warm  water,  and  it  is  often  an  c-xplanation  of  the  so-called  parboiling 
accidents  occurrii^  in  asylums  and  creating  so  great  a  fiiror  in  the 
sensational  newspapers  of  the  day.  Fulgurant  and  stabbing  pains 
may,  of  course,  be  met  with  in  the  cases  io  which  the  disease  is  com- 
plicated with  tabes. 

EnoixxjY.     The  causes  of  paralvtic  dementia  are — 

Sex; 

Age; 

Heredity ; 

Occupation  ; 

Social  position ; 

Other  insaoitiPS ; 

Cranial  traumata; 

Climate,  locality,  and  race  ; 

Syphilis ; 

Alcoholism ; 

Food  and  other  poisons  ; 

Spinal  disease. 
Women  are  much  less  frequently  attacked  than  men,  and  a  careful 
analysis  of  statistics  made  by  Mickle  has  shown  that  about  four 
males  are  attacked  to  one  female.  It  is  probable  that  this  difierence 
between  the  sexes  is  largely  due  to  the  greater  exposure  and  tension 
of  men  in  life  and  their  greater  tendency  to  dissipation  and  errors  of 
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hygieue  and  cliet^  altliougli  it  must  not  be  forgtitten  that  tUe  teniale 
is  tlirougliout  life  the  more  viable  organ lem. 

It  ocoura  chiefly  l>etweeo  thirty  aud  thirty*tjve,  although  excep- 
tion ally  it  may  occur  after  or  before  these  date^^^  sometinioi^  as  late  as 
sixty  and  occasiotially  as  early  as  six. 

Herefllty  of  paralytic  dementia  has  been  rare  in  my  experienoe, 
althou|5;h  oeurotic  heredity  has  obtaioed  in  most  cases. 

The  military  and  uaval  life  are  said  to  be  conducive  to  paralytic 
demeirtiu,  ThuSj  the  di^ase  was  frequent  among  the  soldiers  of 
Napoleon  the  Great,  and  Miekle  found  many  coses  in  the  regiments 
of  the  English  Guards. 

Miekle  states  that  of  64,042  persons  admitted  to  the  insane  asylums 
of  Englaud  and  Wales,  5:91  per  cent*  of  the  private  adniiasions 
were  general  paretics,  whilst  of  the  pauper  aJmissions  8.21  per  cent, 
were  sneh.  Laehr  found  only  three  cases  of  paralytic  dementia 
among  786  females  of  the  better  classes,  and  Jung  asserts  that  31.8 
per  cent,  of  the  males  of  the  better  class  were  paralytic  dements,  but 
only  one  out  of  109  feraalee*  In  the  Frenuh  army,  so  Colin  main- 
tains, tlu'ee- fourths  of  the  cases  of  insanity  in  the  officers  were  due 
to  paralytic  dementia. 

There  can  he  no  doubt  that  tlie  ordinary  psycho-n enrols  of  long 
duratiot]  oiu  sometimes  merge  into  paralytic  dementia,  and  this  has 
been  especially  observed  in  cases  of  hallucinatory  insanity  by  Maro^ 
and  Cal me il,  the  forraer^s cases  having  lasted  respectively  three^  four, 
live^  and  six  years,  and  the  latter*s  thirteen.  At  the  same  time  it 
must  be  borne  in  mind  that  this  can^ntiou  ig  rare. 

There  can  be  no  doubt  that  cranial  trauma  acts  in  certain  cases  as 
a  cause. 

There  are  many  curious  facts  about  climate,  locality,  and  raoe  in 
the  causation  of  paralytic  dementia.  It  is  said  to  be  extremely  infre- 
quent in  Ireland,  many  of  the  large  public  asylums  having  no  case 
of  it,  and  only  2  to  3  per  cent,  of  the  admissions  to  the  Dublin  Asy- 
lum consist  of  this  disease,  whilst  it  is  almost  unknown  in  the  Belfast 
institution,  where,  it  is  stated  by  Miekle,  "  the  population  is  chiefly 
of  Lowland  Scotch  origin,  aud  really  of  Saxon  blood,  while  the  Celts 
of  Wales,  Cornwall,  and  the  Scotch  Highlands  have  a  considerable 
share  of  the  disease."  Yet  the  Celts  of  the  south  of  Scotland  are 
rarely  affected  by  it.  In  the  south  of  France  the  disease  has  in- 
creased during  the  last  two  generations.  It  is  said  not  to  have  been 
recoguized  iu  this  country  until  1843,  and  then  by  Dr.  Luther  Bell. 
According  to  Dr.  Workman,  there  was  not  a  single  case  in  1853, 
when  he  entered  the  Toronto  Asylum  ;  but  from  January,  1865,  to 
July,  1875,  there  were  72  deaths.  The  percentage  is  different  in  the 
different  provinces  of  Germany,  in  different  parts  of  Belgium,  in  the 
counties  of  England,  and  in  the  different  States  of  Italy.  In  Cuba  it 
is  infrequent.  In  Portugal  the  percentage  is  about  3  per  cent  of  all 
the  insauities.  In  Constantinople^  judging  by  the  institution  on  the 
Asiatic  side  in  Scutari,  which  was  visited  by  Mendel,  the  disease  was 
relatively  frequent,  and  increasing  in  number  according  to  the  state- 
ment of  the  superintendent.     It  is  stated  that  in  Bio  Janeiro,  Brazil, 
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there  were  1 1  case©  iti  297  insane.  In  Cuba,  it  occurs  mneh  oftener 
among  the  negroes  than  with  the  native  whites.  In  Australia  it  is  said 
to  be  frequent. 

In  a  most  excellent  and  painstaking  tnonoL^raph  written  in  1889  by 
Morel- Laval  lee  and  Belieres  the  subject  of  the  i^elationship  of  syphilis 
to  jiaralytie  dementia  is  most  exhaustively  r-unsidered,  antf  the  authors 
sliuw  very  decidedly  that  syphilis  is  admitted  by  CQm|>etent  observers 
in  all  the  count rie**  of  Europe  to  l)e  n  frequent  cause  of  this  disease, 
altljoiigh  there  is  no  means  of  differentiating  these  ca-ses  from  othci-s 
of  non-8p<^;ific  origin.  These  writers  aim  denionstmte  very  conelu- 
Sively  tliat  there  is  a  disease  closely  simulating  paralytic  dementia,  and 
designated  by  Founiier  as  Byphilitie  pseudo-geneml  paresis,  which 
may  be  induttMJ  by  focal  lesions  of  the  cortical  or  subcortical  regious 
of  the  t^ei-ebrnm,  or  by  rtyphilomata,  causing  fusion  of  the  ci^rebral 
membranes,  and  heading  set^^oudarily  to  corti»[Hj- meningeal  intiltration. 
Some  forty-six  cases  are  carefully  collated  aud  detailed!  to  illustrate 
these  conclnsions.  Although  the  authors  do  not  oder  any  tangible 
means  of  differentiating  syphilitic  [iseudo-ptiresis,  yet  a  study  of 
their  eases  will  show  that  in  every  case  there  was  a  precedent  history 
of  cerebral  syphilis^  und  in  my  eases  this  was  also  shown.  The  dura- 
tion of  the  disease  may  l>c  said  to  be  from  three  to  five  yeiirs,  although 
cases  have  l>een  narrattnl  that  eude<i  in  a  few  mouths,  aud  othei-s  that 
lasted  many  years. 

DiAQNtisis.  It  simuld  l>e  rememt>ered  that  genera!  paresis  is 
really  a  gradual  dementia,  n implicated  by  stupid  deliision^^,  ofken 
exjiansive  in  nature,  by  pupillary  alterations,  by  motor  symptoms 
that  are  ataxic  in  the  initial  stage  and  paralytic  in  the  later,  by 
general  tremor  that  censes  a  peculiar  pronunciation,  and  by  the 
su|)ervention^  in  many  instam*es,  of  a  mania  or  melancholia  upon 
the  initial  symptoms.  The  malady  is,  therefore,  really  a  chronic 
dementia  of  a  |>ei*uliar  tyiM*,  with  physii-al  symptoms.  The  pupillary 
nayosis,  or  dilatation^  or  inwpiality,  or  reflex  alterations,  the  tremor  of 
the  tongue  and  facial  muscles,  aud  the  peiHiliar  pronunciation,  asso- 
ciated with  mental  alteration  that  is  vague  and  stupidly  ecc^eutric,  the 
tendency  to  jiaroxysmal  exacerbations,  lasting  a  day  or  two  or  more, 
in  which  all  the  symptoms  arc  exaggerated,  and  tloshing  or  pallor 
arc  sup<-*niddtd — all  these  make  a  picture  in  the  early  stage  that  is  s«?n 
only  in  this  disease,  although  thet*e  may  be  a  certain  resemblance 
to  it  in  otliers.  When  to  these  symptoms  are  joined  delusions 
of  grandeur,  the  diagnosis  becomes  very  easy  ;  but  even  when  the 
dementia  hjis  not  been  interrupted  by  any  markedly  expansive  delu- 
sions the  diagnosis  can  be  made  by  consi<leration  of  the  foregoing 
facts*  When  to  these  symptoms  of  the  initial  stage  have  l)een  joined 
a  mania  or  melancholia*  of  gradual  or  sudden  onset,  the  diagnosis  is 
still  more  easy,  and  in  every  case  of  melancholia  or  mania  the  pre- 
cedent history  should  l»e  carefully  obtaint^. 

The  diseases  from  which  general  pare^sis  should  l)e  differentiated 
are — 

Disseminated  sclerosis ; 

Paralysis  agitans ; 
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Cerebra  syphilis ; 

Primary  dementia  *, 

Secondary  dementia ; 

Melancholia  or  mania ; 

Kataixmia; 

Paranoia  $ 

Alcoholism ;    - 

Bromism ; 

Lepto-meningitis  cerebri. 
'The  diagnosis  fixmi  disseminsled  sclerosis  is  not  alwajs  easy,  and 
Ae  diagnosis  from  a  meningitis  of  the  pia  mater  is  sometimeB  equally 
as  difficolt  UsoaUj,  however,  in  disseminated  solerosis  the  mentu 
symptoms  are  not  so  pronounced  at  the  banning.  Thafeia  not  the 
same  d^ree  of  ataxia,  there  is  more  apt  to  be  nysti^mus  and  the 
pupillary  alterations  characteridng  general  paresis,  and  the  trenn^ 
precedes  the  mental  sjmptcmis  by  a  period  of  months  or  yeara.  N<ff 
IS  there  in  disseminated  sderons  the  tendency  to  paroxysmal  exacer- 
bations which  is  seen  in  most  cases  of  genend  paresis.  In  dissemi- 
nated sclerosis,  too,  the  tremor  in  the  early  sti^  is  osoaUy  of  the 
intentiont-ype,  and  this  is  rare  in  general  paresis. 

Paralysis  agitans  is  eamly  di&!entiated  from  general  paresis 
becaose  of  the  peculiar  bent  attitude,  the  slow,  deUberate  epeedi,  in- 
stead of  the  stuttering,  scanning  enunciation  oi  die  gen^nal  parade, 
by  the  lack  of  mentu  qrmptoms,  except  some  dulness  in  tM  later 
stage,  by  the  lack  of  marked  pupillary  alterations  other  tiian  those 
beloDgiDg  to  old  age,  and  by  the  absence  of  any  paroxysmal  exacer- 
bations, although  cases  of  paralysis  agitans  may  have  apoplectiform 
attacks. 

I  feel  quite  positive,  although  I  am  aware  that  I  hold  my  opinion 
alone  against  most  authors,  that  cerebral  syphilis  can  in  most  cases 
be  diagnosed  by  means  of  the  symptoms  to  which  I  have  called 
attention,  namely,  quasi-periodical  headache  and  insomnia,  both  head- 
ache and  insomnia  ceasing  upon  the  supervention  of  any  paralytic  or 
convulsive  symptoms ;  and  when  a  cerebral  disease  characterized  by 
these  symptoms,  preceded  or  not  by  a  history  of  specific  infection, 
passes  into  dementia  resembling  general  paresis,  the  diagnosis  can  be 
made  in  the  larger  number  of  instances.  In  some,  however,  in  which 
the  history  of  these  inititial  symptoms  is  wanting,  the  diagnosis  can- 
not be  made. 

Primary  dementia  occurs  in  individuals  who  are  younger  than 
general  paretics,  and  thedementiaisof  an  entirely  different  character, 
the  patient  acting  sillily  and  talking  incoherently  and  foolishly,  whilst 
the  onset  of  the  dementia  is  sudden  as  compared  with  the  very  grad- 
ual and  insidious  onset  of  the  first  stage  of  general  paresis.  It  must 
be  remembered,  too,  that  the  dementia  of  general  paresis  is  only 
vaguely  manifested  in  the  earlier  stage,  whilst  that  of  primary  de- 
mentia comes  on  full-blown,  so  to  speak.  In  primary  dementia,  too, 
the  ataxia,  the  pupillary  alterations,  the  apoplectiform  and  epilepti- 
form attacks,  all  are  wanting. 

The  secondary  dementias  are  always,  as  the  term  implies,  secondary 
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and  termlDfil  conditions  of  different  forms  of  insanity ;  but  the  pre- 
vious history  should  make  it  plain  in  every  instance  that  the  previous 

insanity  has  not  t>een  of  tlie  nature  of  general  paresis. 

Every  nise  of  melaneliolia  or  mania  should  have  the  previous 
history  bn^ught  tftrefully  to  the  light,  m  that  the  melaneholiae  or 
maniaeal  stage  of  a  general  pari'sis  may  not  be  mistaken  for  an 
initial  melaneholia  or  mania. 

Katatonia  may  in  some  ciises  be  mistaken  for  general  paresis,  but 
a  careful  examination  of  the  patient  and  the  hii^tory  will  make  the 
differential  diagnosis  easy.  Katatonia  is  a  eyclical  disease,  passing 
through  a  variety  of  mental  phages,  interrupted  by  clioreiform,  epi- 
leptiform, and  eataleptoid  attacks,  and  characterized  by  verbigeration. 
General  paresis,  on  the  other  hand,  is  a  chronic  dementia  of  a  remit- 
tent and  insidious  type,  varied  orxsisionally  by  demented  agitation  or 
demented  depression  without  verbigeration,  occasionally  with  apoplei*- 
tiform  and  epileptiform  attacks,  but  seldom  or  never  with  catalep- 
toid  symptoms.  In  katatonia,  too,  the  pupillary  inei|uality  and  the 
pupillary  retlex-alteititions  are  wanting,  as  are  alno  the  ataxia,  the 
ire m or,  the  jmculiar  fi|K*ech,  and  the  eventual  paresis* 

Cases  of  pamnoia  that  liave  expansive  delusions  may  be  mistaken 
for  general  paresis  ;  but  the  resemblance  between  the  two  diseases  is 
too  superficial  to  lead  to  more  than  temporary  mistake.  The  delu- 
sions of  the  jMiranoiae  are  always  rciisoning  and  logical  within  certain 
limits,  whilst  those  of  the  general  paretic  are  stupid  and  non-logical* 
The  paranoiac  may  iiave  occasional  tremttr  of  tongue  or  facial  mus* 
cles  ;  but  so  far  is  he  from  evincing  the  dementia  of  the  general 
paretic  that  he  is  abnormally  keen  and  acute,  and  in  him  are  lacking 
the  ataxia,  the  characteristic  pupillary  alterations,  the  tremor,  the 
tremulous  speech,  the  epileptiform  or  apoplectiform  attacks,  and  the 
terminal  paresis. 

Some  o&aes  of  alcoholism  l>ear  a  strking  resemblance  at  fimt  sight 
to  general  paresis,  esfwcially  tliosc  which  I  have  found  on  the  post- 
mortem table  to  consist  of  opacities  of  the  pia  mater  and  congestion 
of  the  crerebral  substance.  The  diagnosis  can  be  made  by  means  of 
the  alcoholic  history,  (lie  relatively  acute  onset  of  the  symptoms,  the 
tendency  of  the  delusiuus  to  be  keener  and  more  logical  than  those 
of  general  paresis,  and  to  partake  of  the  character  of  suspicion,  es- 
pecially of  marital  intidelity.  It  must  lie  borne  in  mind,  however, 
that  prolonged  alcoliulism  of  itself  produces  a  genuine  general  paresis, 
and  that  these  e4isc»s  of  which  we  are  now  speaking  are  simply  cas(^ 
of  acute  alcoholism. 

Bromism  may,  to  a  careless  observer,  simulate  general  paresis ;  but 
the  distinction  can  \h}  readily  made  by  obtaining  the  history,  by  the 
fetid  breath,  by  the  acne,  by  the  exo(»ssive  stupidity  without  dclusiouji, 
by  the  lack  of  any  other  pupillary  alterations  than  dilatation,  by  the 
lack  of  ataxia  and  tremor,  by  thick,  muffled  speech  rather  than  a 
tremulously  scanning  one,  anil  by  the  early  onset  of  general  weak- 
ness that  may  simulate  paresis, 

PRfMJNOHiB,  The  prognosis  of  general  paresis  is  a  very  serious 
one,  although  undoubtedly  competent  observers,  such  as  Minot,  have 
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put  00  reoord  oases  of  cure.  I  have  never  aeexk  one,  but  I  have  wit- 
nessed remissioDs  of  considerable  dnration,  and  it  ahoald  always  be 
borne  in  mind  that  these  may  occur  in  any  case. 

Pathoi/)ot.  We  are  just  banning  nowadays  to  obtain  a  dear 
insight  into  the  pathdogiccd  alterations  of  the  cerebml  tiasaeB  in  tb» 
disease.  Until  recently  striking  results  of  morbid  alteratiooa  have 
been  described  and  have  passed  as  explanatory  of  die  teztnnd 
Ranges,  although  they  have  in  reality  been  the  terminal  resolts  of 
a  long  series  of  microscopic  alterations  that  have  tbemselveB  einded 
our  keu.  This  has  been  due,  in  the  main,  to  two  caoaeB :  firat^  onr 
lack  of  complete  knowledge  of  the  histolofnr  of  the  cerebrum ;  and, 
second,  to  our  defective  hardening-methras.  l%e  marvciUoaa  bi- 
chromate of  silver  stain,  first  discovered  by  Grolgi  and  soboeqoently 
applied  by  the  genius  of  Cajal  (vide  pp.  17  et  sea.),  has  now,  how- 
ever, revolutionized  our  knowlec^  of  the  marvellous  medmniam  of 
the  brain  ;^  whilst  the  method  of  so-called  '*  ocmtrol^'  ezpmmeots-^ 
K  e-9  investigations  <^  normal  tissues  by  the  same  method— has 
brushed  away  many  descriptions  of  deceived  investigators.  There  is 
a  diflerence  of  opinion  among  cerebral  pathologists,  for  inatappe,  as 
to  whether  paralytic  dementia  primarily  begins  ia  the  bloodvessels 
and  their  lymphatic  appendages,  or  whether  its  onset  is  to  be  &mA 
in  the  nerve-fibres  and  the  nerve-cells.  As  a  matt^  of  fiust,  ^is  ia 
im  idle  strife  of  words,  because  there  have  been  put  mi  reooid  no 
mthol(^ical  observations  capable  of  proving  diat  all  the  fine  mednl- 
lated  nerve-fibres  of  the  cortex,  sudi  as  are  described  by  Oajal  and 
his  followers,  have  been  thoroughly  examined,  for  the  simple  reason 
that  the  stainiug-fluids  used  in  the  pathological  cases  will  not  stain 
all  this  network  of  fibres,  and  it  is  therefore  impossible  to  say  that 
authors  who  have  described  only  vascular  lesions  in  the  early  cases 
may  not,  however  eonscientious  aud  truthful  they  may  have  been, 
have  overlooked  certain  degeueratious  in  these  nerve-strands.  Then, 
again,  Binswanger  has  demonstrated  that  all  the  hardening-methods 
alter  the  original  structure  of  the  cell,  whilst  Frommann  positively 
maintains  that  the  so-called  conservative  solutions,  such  as  absolute 
alcohol  and  chromic  acid,  often  entirely  destroy  these  bodies.  Nor 
is  this  all,  for  certain  alterations  described  as  pathological  have  been 
shown  to  be  due  to  immediate  post-mortem  change.  Thus,  Zacher 
describes  with  great  particularity  certain  microscopical  details  in 
nerve-fibres,  which  he  would  have  us  r^ard  as  the  earliest  signs  of 
the  disease,  such  as  irregular  nodules,  varicosities,  brittleness,  nor- 
mal axis-cylinders  shown  through  transparent  medulla,  atrophy, 
irregular  curved  shape,  and  final  disappearance,  observed  especially 
in  the  tangential  fibres  and  the  sublying  strands ;  and  yet  Binswanger 
has  ruthlessly  demonstrated  the  same  appearances  in  the  brain  of  a 
man  who  had  been  beheaded  !  In  spite  of  the  difficulties  of  the  histo- 
logical technique,  however,  it  can  now  be  said  that  the  changes  affect : 

1.  The  nerve-fibres ; 

2.  The  nerve-cells ; 

3.  The  neuroglia  and  the  vessels ; 

4.  The  membranes. 
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In   1880  Toczek  thought  thore  was  a  progressive  disappearance 

of  nerve-fibrca  troni  tlio  anterior,  basal  ^  rueNiiuI,  and  la  tend  |x>rtioD8 
of  the  cerebnim,  a.s  far  bark  as  the  anterior  eentral  or  asf^ndinj^ 
froDtal  eonvobitions,  ttje  gyrus  rwtus,  at  the  base  of  the  brain  (Fig?». 
14  and  18),  l^eiugatso  implieat*^  in  some  aaite  eases.  The  fibres 
involved  were  tbose  wliieh  are  known  as  the  tao^^ential  fibres*  of  the 
cx)rtex,  as  well  as  the  super  radiating  and  interradiatin^  fibres* 
(See  Fig.  29^  page  53,)  In  tbese  taises,  in  addition  to  a  deerease  or 
disappearance  of  the  uerve-fibres,  there  was  an  increase  vr  fibrous 
transformation  of  tlte  interstitial  tissues,  witlj  an  alaindant  deveh>[*- 
ment  of  abnormally  large  spindle  or  Deiters'  eells.  Tuexek  clainie<l 
that  these  pathologieal  apj>earant^es  were  palhognomonie  of  Paralytic 
Dementia,  and  he  holds  this  view  to  the  present  time;  bnt  whilst 
the  facts  to  whieh  lie  first  railed  attention  have  been  abundantly 
coBtirm(?d,  liis  interpretation  of  tfiem  has  not  mH  with  the  same 
happy  fate^  as  the  same  fibres  are  fre(|uently  wanting  in  other  forms 
of  mental  disease.  Thus,  Zarher,  examining  the  brains  ivf  twelve 
paralytic  dements,  endorset!  Tuezek's  sttitemeuts  ;  bnt  in  three  brains 
of  ordinary  paralysis,  two  of  paranoia,  and  three  of  senile  dementia, 
be  found  the  same  petndiar  disiippa ranee  of  nerve-fibres,  as  did 
Keraval  and  Targonla  in  seeondary  dementia,  Kmniin^haos  in  post- 
febrile dementia,  Jendrassik  in  tabes  dorsal  is  wit  bout  mental  impair- 
ment, and  Greppin  in  several  eases  of  what  he  calls  post-melaneholiac 
dementia ;  whilst  KostiinHn,  examining  the  brains  of  twelve  prfa^tly 
sane  i>eople,  varying  in  age  from  sixty-five  to  eighty-eight  years  at 
deiith,  observed  a  considerable  loss  of  tangential  fibres  in  the  ]Mirietal 
lobe.  Greppin,  moreover,  eould  not  tind  any  lack  of  the  intmeortical 
uerve-fibres  in  a  case  of  paralytic  dementia  of  nine  mouths' dumtion. 
lodee^l,  Fischl  points  out  thai  there  are  great  physiologif-al  differ- 
eiit?es  in  tlic  number  and  calibre  f)f  the  eoitical  nerve-fibres,  and  that 
a  sutlieient  regard  has  not  bet^-n  paid  to  the^  physiological  conditions. 
Rim^wanger,  wbo  has  lately  made  the  most  thorough  study  of  the 
pathological  data  about  this  disease,  Ijelieves  that  it  is  only  possible 
to  reach  eonelusious  as  to  the  disappearance  of  tibres  in  tlie  upper- 
most, or  tangential  layer  (Fig.  29,  page  58),  and  the  internidiating 
ShreBi  whilst  the  Hndings  in  the  su|»ernidiating  fibres  are  uncertain  ; 
bnt  there  cau  l>e  no  question  that  the  bloodvessels  are  implicated 
at  an  early  stage,  although,  as  has  already  been  said,  there  is  a  doubt 
a«  to  whether  they  are  at  first  affirted.  These  changes  in  the  vessels 
are  in  the  nature  of  a  hyaline  degeneration »  By  them  is  indueed  a 
fiuetionary  and  passive  hypera;mia,  and  tlie  outflow,  through  the 
wall  of  the  blooil vessels,  of  nuraerons  red  and  white  blood-cells. 
Probably  be<'anse  of  a  certain  amount  of  destruction  of  tissue,  us 
well  as  of  the  transudation,  there  soon  follows  a  dilatation  <»f  the 
extra- vascular  lymphatic  system,  and  the  veins  beetirae  distended  with 
red  blofMi-*^41s,  altliongb,  curiously  enough,  white  blood-oells  have 
not  been  observed  within  tliem. 

The  alterations  in  tlic  basic  and  eonu(X5tive-tissue  substance  of  the 
brain,  as  well  as  in  the  vessels,  have  been  of  great  interest,  inasmuch 
as  upon  the  terminattou  of  them  rt^sta  the  question  as  to  whether  the 
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disease  is  really  primarily  an  interBtitial  encephalitis.  At  the  outset 
there  is  great  question  ae  to  iiow  much  of  what  was  formerly  re- 
garded as  basic  and  connective-tissue  substance  was  vvbIIj  nerve- 
jiroecsses  which  have  been  sliown  to  exist  by  the  newer  methods. 
Different  authors  have  attached  ditlerent  meanings  to  the  increase  in^ 
tlie  nunilxT  of  free  nuclei^  the  ap|>earanL'c  of  spindle-cells^  the  alter- 
ation of  the  basic  8U Instance  into  thickened  and  Hbrcms  tissue,  and 
the  proliferation  and  thickeninj^of  the  neuroglia.  The  older  writers 
i^egardwl  these  appearances  as  due  to  a  true  intlamraatory  process,  be- 
ginning in  the  blood  vessel;*,  the  nerve-elements  bping  terminally  im- 
plicated, lu  an  elabomte  pajXiT  upon  this  subject,  as  far  back  as 
1880,  Binswanger  demonstrated  that  there  were  varieties  of  nuclei 
coming  from  the  different  structures  of  the  cerebrum,  viz.,  from  the 
smooth  muscJca  of  the  vessels,  the  neuroglia,  the  ganglion-cells,  the 
adventitial  sbcuths,  the  pericellular  spaces,  and  also  certain  free 
nuclei  which  are  found  strewn  throughout  the  cerebrum.  Some  of 
these  color  readily,  wbilnt  othei^  do  not,  the  tbrmer  Mng  generally 
tfie  smallest.  The^e  nuclei  are  irregularly  distributed  in  the  white 
and  gray  substances,  vary  greatly  in  numlKT  in  different  individuals 
and  in  different  portions  of  the  cerebrum,  and  are  more  numerous  in 
advanctxl  age.  In  addition  to  thesti  facts,  iuvestigations  by  Lubimow^, 
Witkowski,  His,  Gierke,  Oolgi,  Cajal,  Kolliker,  and  Rctzius,  have_ 
oidy  served,  as  lias  already  been  said,  to  create  great  doubt  as  to' 
what  the  so-called  basic  and  connective- tissue  substance  is,  and  this 
uncertiiiuty  has  natundly  reflected  itself  in  the  observations  as  to  the 
nature  of  paralytic  dementia;  as  a  con3ef|ueuee  of  which  nothlDg^j 
more  can  be  delinitely  said  than  that  the  neuroglia  is  sometimes  atrc>-| 
phied  and  sometimes  proliferated,  whilst  the  spindle-cells  in  the  raid* 
die  and  deejier  layers  and  the  cortex  are  not  increased  Id  number 
except  in  tlie  later  stages. 

Ciouini  has  found  the  gray  matter  of  tlie  cortex  diminishei]  in 
thickness,  espwially  in  I  he  central  convolutions  and  the  iVontal  brain, 
partially  also  in  the  tx-eipital  lobe.  It  would  therefore  ap|x*ar  that 
a  certain  amount  of  cortical  substance  must  have  l>eeu  destroyed, 
and  what  has  reumiued  has  l>ecx>rae  more  compressed,  w* hi  1st  the 
physiological  spat^^s  around  alls  and  bloodvessels  have  widened. 

At  the  same  time  there  begins  an  active  pn>Iiferatiou  (generally 
regarded  as  rejMjrative)  in  the  endothelial  ad%'entitia  of  the  arterioles, 
capillariea,  and  veins,  leading  to  a  tliickening  of  these  structures  and 
prohferatii)u  of  the  endothelial  nuclei.  A  portion  of  these  new^  forma- 
tions also  Luidergo  a  hyaline  degeneration  at  a  later  stage.  In  some 
vessels  the  proctiss  of  proliferation  even  im[>licates  the  true  wall  of 
the  vea'-eh  By  tlusc  means  the  lumen  becomes  narrowed,  and  iu 
later  stages  ev<'n  obliterated.  A  new  formation  of  veasels  is  doubt- 
ful, although  Bevan  Lewis  thinks  he  has  seen  it  The  iutra-adven- 
titial  lymph-sjKices  are  only  afteeted  in  places,  separated  from  the 
media,  and  containing  red  and  white  bh>od-t«lls,  coagulated  lymph, 
and  amorphous  and  finely  granular  pigment ;  but  white  bkHxi-cellsare 
only  found  occasionally;  iudeeil,  the  presence  in  large  masses  of  the 
latter  is  regarded  hy  some  authors,  notably  by  Binswanger,  as  an 
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iadication  of  the  course  of  the  disease,  for  he  believes  that  they  are 
seldom  found  in  the  iutra-adventitial  lymph-spaces  hi  large  nuraber 
in  slowly  progressive  cases  with  paralytic  interciirrences,  whilst  tliey 
are  present  iu  tliose  witli  chronic  and  frequently  re|>eated  venous  con- 
gestions. The  extra-ad veotitial  lyniph-spac'e,  together  witli  the  peri- 
cellular space,  is  very  generally  tlilated.  In  (he  fbrmer  is  also  ibiind, 
though  in  a  less  degree,  white  and  red  blood -eel  Is,  fibrinous  coagiila, 
and  pigment;  but  iu  the  lymph-spares  of  the  cortical  substance 
itself,  as  well  as  in  the  pericellular  spaces,  no  distinct  increase  of  the 
lymphoid  elements  has  been  observed.  True  inflammatory  or  exuda- 
tive processeB  may  l>e  added  to  these  alterations  with  the  further 
progress  of  the  disease,  and  they  are  demonstratml  etinically  by  som- 
nolent'e  and  irritative  and  })aralytir  phenomena ;  and  if  death  then 
occurs*  there  may  be  raarkcil  infiltration  of  both  the  extra-  and 
intra-adventitial  lympli*systenij  altlioiigh  it  has  been  deraonstnited,  on 
the  other  hand,  that  these  inflammatory  changes  may  be  wanting,  the 
eliniciil  phenouiena  then  being  probai>ly  dtie  to  the  oljstructed  flow  of 
tlie  lymph-stream  prodncef)  by  the  dislocated  cereliral  pressure.  In 
the  later  stages  of  the  disease  the  pia  mater  plays  an  important  part. 
In  the  early  stages  this  membrane  is  only  moderately  affected  over 
the  convexity  of  the  hemisphere,  particularly  in  isolated  places  in 
the  frontal  lobes^  being  thickened  and  proliferates!  in  its  endothelial 
nuclei;  but  with  the  course  of  time  tlie  thickening  and  nuclear  pro- 
liferation of  the  endothelial  adventitia  of  tlje  other  vessels  extend 
to  the  similar  structures  io  the  pia  ;  and  these  hypoplastic  procesaes 
of  the  pia  are  regarded  as  an  extension  of  the  proliferation  of  the 
vessel-sheath  to  the  endothelial  membrane.  Partial  adhesions  of  the 
pia  to  the  connective  tissue  lead  in  places  to  imperfect  obliteration  of 
the  epioerebral  spaces,  this  being  observed  in  the  region  of  the  ves- 
sels going  to  the  cortex,  as  well  as  iu  the  portions  of  thickened  pia; 
and  this  is  due  to  an  increascxl  growth  of  the  pial  conneetiv^e  fibres 
and  of  the  endothelial  septa  coming  from  the  pia  and  tra^^ersing  the 
epicerebrat  space.  There  are  thus  iodueed  an  olMtructiou  in  the  flow 
of  the  lymph-stream,  and  a  stasis  in  the  lymph-s[>aces  of  the  connective 
tissue,  as  well  as  those  in  the  dee[>er  portions  of  the  cortex*  It  is 
not  diffieult  to  understand  that  this  altered  lymph  thus  obstructeil  in 
its  flow  should  coagulate  cerebral  tissue  which  has  been  already  de- 
stroyed. These  changes  do  not  seem  tci  differ  iu  kind,  whetlier  the  case 
be  chronic  or  relatively  acute,  except  in  the  rajjidity  of  their  progress, 
A  certain  Dumber  of  the  violent  eases  are  fatal  because  of  the  ex- 
haustion produceil  by  the  great  motor  excitement,  the  deficient 
nourishment,  the  pulmonary  or  intestinal  lesions,  etc.,  rather  tiian 
because  of  any  intensity  in  the  pathological  phenomena  of  the  cere- 
brumi  and,  indeed,  in  many  of  tiicm  true  inflammatory  phenomena 
are  entirely  wanting.  Tliese  ait^Tations  in  the  tissues  es]>ecially 
affect  the  frontal  brain,  the  convulutions  of  the  island  of  Reil,  and  the 
parietal  lobe,  and  finally  extend  to  the  temjjoml  and  occipital  lobes. 

Discussion  of  the  alterations  in  the  cells  has  not  been  liad  in  this 
general  description  l>e€ause  of  the  uacertainty  regarding  them. 

The  ganglion-cells  of  the  cortex,  especially  in  the  frontal  lobe, 
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often  possess  two  i>r  more  nuclei,  ooe  of  them,  however,  being  pn*frK 
«bly  tne  nucleus  of  a  wandermg  leucocyte.  The  Ixwly  of  the  ail  k 
ja^ed  in  places,  the  space  thus  formed  being  fillecl  with  the  nuclei 
of  Teucocyteg,  whlkt  the  |jericeHuIar  spaces  are  widened,  and  eon  tain 
one  or  more  leucocyteej  as  well  as  pale,  ovoid  nuclei  which  are 
ooaraely  granular.  What  these  large  ovoid  cells  arc  is  uncertain, 
although  Bins wanger  believes  that  they  come  from  the  endothelium. 
They  nave  often  been  mistaken  for  the  true  nuclei  of  the  gaoglion- 
oell.  Many  other  alterations  io  the  cells  have  been  described  by 
different  authors.  Thus,  Binswanger  states  that  the  nucleolus  is 
often  swollen,  and  contains  peculiar  white,  glittering,  irregular  lin^^ 
xyrodacing  a  cracked  ap[tea ranee  ;  or  the  place  of  the  nucleoli  is  taken 
by  two  to  four  irregular  lump*like  large  granules^  or  the  nucleus 
mlds  a  large  number  of  small,  dark,  dtBtinct  granules,  whilst  tht* 
body  of  the  cell  is  unaltered.  In  other  eases  the  same  author  has 
ieen  the  nucleus  enlarged,  puffed,  cloudy  with  granules,  or  holding 
glittering  plates  j  or  its  contour  is  irregular,  or  merges  with  the  sur- 
rounding  cell-protoplasm,  iu  both  of  which  instances  the  nucleolua 
js  unaltered.  In  other  eases  the  bo<ly  of  the  cell  appears  normal, 
but  the  place  of  the  nucleus  has  been  taken  by  a  lorjse,  finely  granu- 
lar mass,  and  iu  still  other  cells  the  nuckniB  has  disap[ieared,  beiug 
rqdaoed  by  brown  pigments  and  the  nucleolus  is  also  goue.  With 
tbeae  alterations  of  the  nucleus  and  the  nucleolus,  the  body  of  the 
Isdl  is  irregular,  bellied,  diminished,  darkly  pigmented,  and  cootaiti^ 
amall  nuclei  without  nucleoli.  Aloogside  ot  many  cells  thus  altered 
are  found  others  perfectly  intact.  These  cellular  alterations?  were 
observed  in  the  central,  the  third  frontal  and  neighboring  convo- 
lutions, and  those  of  the  island  of  Beil.  These  observations  of  Bins- 
wanger have  been  confirmed  by  Liebmann,  Zacher,  and  Bucelski ; 
but  in  certain  investigations  undertaken  by  Fischl  he  found  that 
in  some  hardening-methods,  notably  in  Flemming's,  Ehrlich's,  or 
Muller^s  solutions,  the  nucleoli  of  the  cells  would  disappear  or 
diminish,  the  place  of  the  nucleolus  would  often  be  taken  by  pig- 
ment, and  its  shape  would  be  altered  and  the  nuclei  would  loee 
their  sharp  outlines,  whilst  pigmentary  collections  would  almost  con- 
stantly be  found  in  the  ganglion-cells.  Nevertheless,  as  pathological 
he  regarded  pigmentary  degeneration  with  fattiness  and  entire  de- 
struction of  the  ganglion-cells,  and  the  nuclear  and  nucleolar  altera- 
tions found  in  normal  brains  are  seen  in  a  larger  number  of  cells 
and  in  many  more  places  in  pathological  instances.  Fischl  was 
never  able  to  obtain  the  hyaline  d^eneration  of  the  cell-body 
(spoken  of  by  Liebmann  and  Lubimow)  in  alcohol  preparations. 
Binswanger  has  found  the  cortical  cells  diminished  in  number  in  the 
early  stages  and  in  the  galloping  cases,  although  this  was  not  very 
marked,  and  the  cells  were  often  only  affected  singly,  and  in  indi- 
vidual groups  in  the  frontal  lobe  and  the  central  convolutions. 
Friedmann  has  made  some  very  interesting  observations  upon  the 
early  alterations  in  the  ganglion-cells  of  the  anterior  horn,  and  he 
states  that  the  death  of  the  cell  is  effected  iu  several  ways:  (1) 
By  a  homogeneous  swelling  of  the  cell,  which  is  really  a  hyaline 
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transronnation  of  it,  eoTiimendng  io  the  t^entre,  wliilst  a  t^mall  periph- 
eral portion  of  the  cell  may  remain  intact  for  «ome  time,  contain- 
ing the  chromatic  snUstance,  and  even  the  nucleus,  which  latter  dis- 
appears late,  but  yet  l->efore  the  iiiich:N.)lu9  ;  (2)  by  a  granular  de- 
struction or  fatty  dei^eneration.  In  this  the  diseased  portions  are 
transformed  into  a  pale,  j^jranoiar  nmss^,  as  the  eh romophile  substance 
disappears.  The  fii'st  step  in  this  type  is  the  grannlation,  and  not 
the  fattiDess.  Types  1  and  "2  are  often  combined ;  (3)  by  ftclerotic 
degeneration,  which  is  less  frecpient  tlian  the  other  forms  in  the 
acute  inflammatory  periml^  wliilst  it  is  more  often  found  in  the 
ohrcjoic  cases  ;  (4)  by  the  transparent  light-cell.  This  is  a  very  in- 
frequent form,  cliamcterize^l  by  the  destruction  of  all  but  a  small 
portion  of  the  chromatic  substam^,  the  nucleus  often  remaining 
intact.  This  author  does  not  believe  in  tlie  existence^  of  simple 
atrophy  or  shnnkin|r  of  the  cell,  or  in  the  soctilled  cloudy  swelling ; 
the  first  being,  atxx>rding  to  him,  only  the  result  of  the  homogeneous 
degeneration,  and  the  latter  a  combination  of  h welling  with  the 
second  stage  of  the  molecular  destruction.  Tliese  observationa, 
however,  have  not  yet  been  confirme<l.  They  ha%^e  led,  however,  to 
a  great  doubt  as  to  whether  the  active  inflammatory  changes  in  the 

Sangliou-eells  <lescrilxil  i>y  others  iTally  tHX'urred,  inasmuch  as  they 
ave  probably  been  due  to  defective  harden ing-methotls  or  faulty 
observation. 

From  these  descriptions  it  can  be  seen  that  the  theory  of  paralytic 
dementia  being  due  to  an  interstitial  encephalitis,  as  was  maintained 
by  the  ohler  authors,  is  not  warrantable.  Nor  is  there  any  confirma- 
tion of  the  view??  of  Bevan  Lewis,  who  la^s  great  sti'ess  upon  the 
role  i»layed  by  the  connective  tissue,  for  he  would  have  us  regard 
the  conn^tive-tissue  (or  spider  or  Deiters*)  cells  as  playing  the 
part  of  depurative  agents,  l>eing,  as  he  expresses  it,  true  scaven- 
ger-ceih.  He  maintains  that  the^e  bodies  are  auxiliary  to  the  capil- 
laries,  that  they  feed  upon  the  degenerate*!  nerve-cells  and  fibres, 
both  of  which  are  convertal  into  granules  or  oily  droplets,  and  he 
even  presents  many  alterations  of  the  condition  of  these  scavenger- 
oells  at  different  stages  of  the  degeneration  of  the  cortex,  figuring 
them  laden  with  tlie  prmlucts  of  the  disintegration  of  nerve-*jell8 
and  nerve-fibres,  and  actually  at  times  drawing  U|>on  the  peri- 
vascular sheath  with  such  force  as  to  distort  it.  Nor,  in  view  of 
these  newer  investigations,  neetl  we  attach  more  than  a  relative  im- 
portance to  certarn  gross  phenomena  which  liave  been  ol:»serveil  in 
the  brams  of  paralytic  dements.  Thus,  meningeal  hemorrhage  may 
occur  on  the  outer  surface  of  the  arachnoid  into  the  subdural  spaises, 
and  it  may  be  a  mere  streak  of  fluid  staining,  a  coagulation,  or  a  rust- 
stained  iiellicle  that  may  be  peeled  otf',  forming  one  of  the  varieties  of 
the  so-called  aractinoid  cysts.  Fuscous  degeneration  of  the  cortical 
nerve-cells  may  sometimes  occur.  Spitzka  has  descril)ed  a  cystic 
d^eneration  of  the  cort*^x  found  either  in  the  gray  matter  or  in  botli 
the  gray  and  white.  (x>nsisting  of  minute  cavities,  varying  in  size  from 
a  pin-point  to  a  millet-seed. 
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Treatment,  The  first  poiot  to  determine  in  any  case  of  geoend 
parpsia  is  whether  there  has  been  a  history  of  cerebral  syphilis,  and 
then  whether  it  is  possible  to  cause  iraprovemeat  of  the  symptoms 
by  large  and  increasing  doses  of  the  iodide,  or,  if  the  iodide  is 
wot  well  borne,  by  the  conjunction  with  it  of  niereury*  (See 
*' Syphilis  of  the  Nervous  System,'-)  If  there  should  be  no  cere- 
bral sypliilis,  the  use  of  either  iodide  or  mercury  will  be  of  Rllght 
value,  simply  dimitiishing  the  tendency  to  convulsive  and  apoplec- 
tiform  attacks  and  to  agitation ;  but  in  this  event  the  dose  need 
not  exceed  15  or  20  grains  three  times  a  day.  The  use  of  large 
doses  of  ergot  has  sometimes  seemed  to  me  to  affect  the  disease 
favorably.  The  fluid  extract  should  always  be  employed,  com- 
mencing with  I  drachm  dose^  three  times  a  day,  and  increasing  to 
J  ounce  three  times  a  day  if  the  jiatient's  stomach  will  carry  such 
a  quantity*  Sulphate  of  quinine,  5  to  10  grains  at  bedtime  occa- 
sion ally ,  with  20  grains  of  bromide  of  potash,  has  also  seemed  to  me 
to  be  of  considerable  use.  In  the  attacks  of  mania  the  patient  can  he 
quieted  by  means  of  warm  baths,  by  hyoscy amine,  by  the  bromides^ 
and   by  tincture  of  veratrum  viride.     In  using  warm  baths  care 

•  should  be  taken  to  test  the  temperature  thoroughly  and  not  allow  it 
to  exceed  lOC^  or  105*^,  and  the  patient's  sensations  should  never  he 
relied  upon,  as  there  may  possibly  be  the  anaesthesia  which  has  been 
spoken  of,  whilst  too  warm  a  bath  may  easily  lead  to  vesication. 
The  crystallized  form  of  hyoacyamine  should  be  used  —  Merck's 
preparation  lieing  the  best  in  my  opinion — and  the  doses  should 
vary  from  ^^  to  j^  grain  once  or  twice  a  day,  I  do  not  believe, 
however,  in  the  large  doses,  ^V  *^  ^  grai^^j  ^a*  ^^  sometimes  recom- 
mended. The  combination  with  a  bromide,  the  bromide  of  potas- 
sium best,  will  increase  the  sedative  effect  of  hyoscyamine  without 
increasing  its  depressing  influence,  and  10  or  15  grains  of  the  bro- 
mide will  answer  for  this  purpose.  The  tincture  of  veratrum  viride 
is  sometimes  of  excellent  use  in  quieting  maniacal  excitation,  in  doses 
of  5  to  10  drops ;  but  it  should  always  be  carefully  watched,  and 
should  not  be  given  in  cases  of  cardiac  lesion.  Electricity  I  have 
never  found  of  the  least  use  in  cases  of  general  paresis,  either  the 
galvanic,  faradic,  or  static  current 
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CHAPTER    XIX. 

DEMENTIA  PARANOIDES. 

Definition*  A  form  of  insanity  characterized  by  confused  ideas 
of  persecution  and  self-exaltation  without  marked  emotional  dis- 
turbance, rapidly  passing  into  dementia. 

Clinical  History.  Tly«  \s  a  disease  to  which  attentioo  haa 
been  callal  by  KraepeliUi  ood  is  well  worthy  of  being  known  because 
of  its  resemblance  to  paralytic  dementia. 

The  majority  of  casee  begin  with  confused  ideas  of  persecution, 
and  these  are  ushered  in  with  prodromata  of  malaise^  insomnia,  reat- 
lenneeB,  and  iodispoHitiou  to  work,  but  these  are  often  exceedingly 
vague*  They  last  for  severaP  montlis.  During  this  jx^riod  of 
time  there  is  a  gradual  mental  alteration  denoted  by  ei'centric 
aod  causeless  acts,  whicli  are  often  startling  In  their  disregard 
of  conventionality  or  even  morality.  Delusions  of  exaltation  or 
grandeur  next  make  their  iip|iearance,  and,  like  those  of  paralytic 
dementia,  they  are  stupid  and  illo«:ieaI  or  unsystematized  in  char- 
acter. Delusion??  of  hearing  are  also  frefpieiit.  The  pitient,  how- 
ever, has  no  emotional  disturbance,  but  speaks  of  his  delusions  and 
his  auditory  liallucinations  with  perfect  calmness.  The  patients  are 
usually  silent,  and  speak  briefly.  They  will  often  seem  to  have  a 
dull  conseiousDess  of  being  sick,  especially  in  the  beginning  of  the 
disease,  and  this  at  times  seems  to  Im  of  a  hypochondriacal  naturep 
as  they  complain  of  weakness,  trembling  in  the  limbs,  and  ditBculty 
in  thinking,  but  the  real  appreciation  of  their  condition  is  never 
present.  In  some  crises  the  delusion  of  graudeur  is  most  marked,  in 
others  that  of  persecution.  The  delusion  of  persecution  is  usually  of 
a  startling  nature,  such  as  that  the  patient  has  had  hife  head  cut  off 
by  the  physician,  or  that  somebody  has  oj>eued  his  abdomen,  or  that 
mephitie  miters  have  penetratetl  his  room  at  night,  etr.,  and  tliese  lead 
often  to  violent  assjiults  upon  the  persecutors.  AVhen  the  disease  is 
w^ell  established,  Imlluei nations  are  fre<juent,  and  involve  the  various 
senses  of  sight,  hearing,  etc.  Although  the  intelligence  may  at  first 
be  only  sliglitly  impaired,  the  dementia  st>on  supervenes  and  pro- 
grewes  rapidly.  The  momi  at  this  time  is  always  au  exalted  one, 
and  at  night  the  patients  are  frequently  excitable.  There  are,  how- 
ever, no  corporeal  or  so-called  somatic  symptonis  whatever.  The 
progress  of  the  disease  is  toward  incurable  dementia  The  age  of  the 
patients  is  generally  !)etwcen  thirty  and  Mty\  two-thirds  l>eing  in  the 
former  period  of  life.  Tlie  dementia,  according  to  Kniepelin,  ib 
worse  in  the  younger  cases. 

Prognosis.  The  prognosis  of  these  cases  is  always  unfavorable, 
according  to  Kraepelin. 
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BiAONOSis.  Dementia  paraiundeB  is  chaiacterijDed  by  the  gndutl 
superventioii  of  illogical  and  Btnpid  ddosions  of  peraecation  and 
azaltatioDy  withoat  anotional  distarbanoe  or  somat^  aymptoms,  and 
the  rapid  passage  into  dementia  with  marked  hallncinationB  of  sight, 
hearing,  and  the  general  soises. 

Primary  dementia  is  to  be  distingaished  firom  it  by  the  fact  that 
the  dementia  is  a  silliness  not  characterized  Inr  delosions  of  perseco- 
tion  or  self-exaltation,  and  the  delusions  are  ieeble,  often  difficult  to 
make  out,  and  the  dementia  is  entirely  curable. 

Paranoia  is  easily  dtfibrentiated  by  the  exquisite  lo^cality  of  the 
delusions  of  persecution  and  exaltation,  by  the  absence  of  dementia, 
and  often  by  the  changeability  of  the  delusions.  Dementia  paia- 
noides,  however,  may  be  mistaken  for  paranoia  in  the  initial  stage 
of  depression  or  exaltation. 

From  paralytic  dementia,  dementia  paranoides  is  to  be  dbtin- 
gnished  by  the  earlier  age  of  the  patients  aflbcted  by  il^  by  the 
absence  of  somatic  sjrmptoms,  the  greater  fixity  of  the  delunons,  and 
the  longer  cour^. 

Hallucinatory  insanity  is  demarcated  by  the  !ac-t  that  theme  is  id  it 
no  such  dementia  as  ia  dementia  paranoides,  although  eertain  progirs- 
ave  forms  of  the  former  disease  may  be  practically  iDclistinguishable 
from  the  latter ;  indeed ^  Kraepelin  does  not  feel  sure  that  there  is 
iiot  some  dose  relationship  between  the  two  types  of  insanity. 

Pathology.  Nothing  wiiatever  is  known  of  the  pathology  of 
dementia'paranoides. 

Treatment.  The  treatment  is  unknown,  according  to  the  de- 
scriber  of  the  disease,  Kraepelin. 


CHAPTER  XX. 


DELIRIUM. 

Definition,  Delirium  is  a  dream-like  mental  coudition  with  ex- 
t'iteiiieut,  with  or  without  tlelusious,  hallucitiatioos,  anil  illasious,  and 
oocurrio^  during  or  after  some  febrile  condition  or  from   the  action 

of  a  pOlBOD. 

Clikioal  History,  In  many  easef^  of  delirium  there  are  pro- 
drotnata  consisting  of  restlessness,  mental  confusiou,  reflex  excita- 
bility to  sensory  perceptions,  irritability,  and  a  mild  grade  of  insoinnia, 
with  disturbing  dreams.  llalluci nations  amJ  delusions  may  then 
appear,  at  tirst  fragmentary  and  vague.  These  hallucinations  are 
especially  prone  to  aifk^t  the  senses  of  sight  ami  hmriog,  and  their 
variety  is  very  great.  Under  the  inftuentti  of  these  false  ptn'ceptions, 
j>ossibly  sometimes  from  other  inuses,  tlie  patient  l>ecomi*s  more  aad 
more  restleas  and  excited.  If  the  grade  of  the  delirium  liecomes 
greater,  the.se  plienomeua  liecome  intensified,  and  in  the  severer  tyf>es 
the  mental  diaturbanoe  jnay  become  very  great.  In  other  cases  the 
ODset  is  very  sudden,  and  it  may  even  be  ^vithout  pro<lromata.  In 
still  others  the  deliriuin  throughout  is  of  a  low,  muttering,  so-oalled 
typhoid  type. 

ETiouxaY.  The  causes  of  delirium  are  to  be  found  in  all  the 
febrile  atFeetions,  sucli  as  pneumonia,  bronchitis,  pleurisy,  peritonitis, 
the  exantheoiata,  typhoid  fever,  typhus,  etc. 

Prognosis.  The  prognosis  of  delirium  will  deixnid  largely  upon 
its  cause,  the  duration  of  its  causative  aflection,  and  the  condition  of 
the  patient.  Taken  by  itself,  however,  in  any  case  the  delirium  adds 
to  tli€  gravity  of  the  patient's  condition.  In  a  verj'  general  way  it 
may  fairly  be  said  tltat  the  prognosis  is  lietter  the  more  in  propor* 
lion  the  delirium  is  to  the  degree  of  fever  and  the  Iwtter  tijc  general 
condition  of  the  patient.  Moreover^  the  mild  delirious  conditions 
w^iich  o<'cur  occasionally  after  typhoid,  peritonitis,  and  some  t»ther 
febrile  affections  are  usually  of  good  progjiosis,  provided  the  |iatient's 
general  condition  is  goiMl,  even  when  they  c^jntinue  for  weeks,  and 
although  they  may  wdisitmally  pa«8  into  such  otiier  ty|»cs  of  insanity 
as  acute  dementia  and  hallucinatory  insanity.  The  prognosis  of 
similar  conditions  after  typhus  and  variola,  however,  is  said  to  be  un- 
favorable. With  these  cxiiiptions,  the  continuance  of  the  delirium 
beyond  a  week,  however,  is  unfavorable,  aa  is  also  its  persistence 
after  the  defervest^ence. 

DiAONoBis.     The  diagnc^is  of  delirium  is  usually  made  with  ease 
by  the  histt^ry  of  the  laise  and  by  the  i)rcst:-nc«.'  of  the  clmraeteristic 
mental  condition.     It  needs  only  to  be  differentiated  from  : 
Transitory  fury,  or  furor  transitorius ; 
Epileptic  insanity  ; 
Delirium  grave. 
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TraDsitory  fiiry  has  a  very  acute  onset,  nsoally  withoat  prodro- 
mata  or  veir  silent  ones,  and  the  condition  is,  as  the  name  aenotes, 
one  of  absolute  blind,  reckless  fury,  lasting  from  a  few  minutes  to  t 
few  hours,  and  being  succeeded  by  a  deep  sleep,  withoat  any  memoiy 
of  what  has  oocurrra.  It  is  therefore  an  entirely  different  picture 
from  that  of  delirium. 

In  epileptic  insanity  there  may  at  times  be  a  delirious  condition 
simulating  a  delirium  very  closely  in  its  dreaminess.  However,  the 
history  of  the  epilepsy  will  make  the  diagno^  easy  when  it  can  be 
obtained.  In  certain  ambulance  cases,  however,  it  may  be  impossible 
to  obtain  this  history  for  the  time  being,  whilst  the  mental  condition 
may  continue  for  several  days,  rarely,  however,  as  long  as  a  week ; 
and  under  these  circumstances  time  alone  can  determine  the  matter. 

In  delirium  grave  there  is  an  alternating  condition  of  furious 
maniacal  violence  with  absolute  intermissions,  and  this  is  entirely 
different  from  the  continuous  dreamy  condition  of  delirium. 

In  cases  of  muttering  delirium,  sometimes  indeed  in  those  of  a 
more  excitable  type,  it  is  well  to  search  carefully  for  any  lurking 
lesion  in  the  pelvic,  the  aural,  and  the  cranial  cavities.  I  have  known 
of  a  number  of  cases  of  mistaken  diagnosis  which  dose  examina- 
tion showed  to  be  due  to  a  pelvic  abscess,  an  aural  trouble,  a  throm- 
bosis of  the  cerebral  veins,  or  an  intracranial  abscess. 

Tbeaticent.  The  treatment  of  delirium  should  depend,  of  course, 
largely  upon  its  cause.  If  it  is  possible  to  remove  this,  it  should 
always  be  done,  as  in  the  case  of  a  pelvic,  aural,  or  intracranial 
abscess,  or  by  the  opening  of  a  thrombosis  of  a  cerebral  sinus.  In  the 
febrile  affections  the  treatment  of  the  disease  causing  the  fever  is  all 
that  can  be  undertaken.  When  the  delirium  is  proportionate  to  the 
rise  of  temperature  special  measures  should  be  adopted  if  possible 
to  bring  the  temperature  down,  and  this  should  be  done  over  and 
above  tLe  general  treatment  of  the  case.  The  measures  employed 
for  this  purpose  should  be  the  cold  pack,  the  water-coil,  and  the 
antipyretics.  The  cold  pack  and  the  water-coil  are  dangerous 
measures  except  in  robust  individuals,  and  should  be  used  with 
caution  or  not  at  all.  For  my  own  part,  I  usually  prefer  them  only 
as  a  last  resort  in  cases  in  which  the  antipyretics  have  failed  and  in 
which  also  it  is  evident  that  the  delirium  rises  and  falls  with 
the  temperature-curve.  The  best  antipyretics  are  the  coal-tar  prep- 
arations, and  of  these  the  least  dangerous  is  acetanilide  in  doses  of  4 
grains  twice  or  three  times  daily.  Even  in  using  these  the  pulse 
should  be  \ery  carefully  watched,  and  if  it  is  seen  to  flag,  alcohol 
and  cardiac  stimulants  should  be  immediately  employed.  Whiskey 
is  the  best  of  alcoholic  stimulants,  and  it  should  be  given  with  a  free 
hand  in  whatever  doses  may  seem  necessary,  varying  from  two  ounces 
to  as  much  as  12  ounces  in  the  twenty-four  hours.  The  condition 
of  the  pulse  should  be  the  guide  as  to  the  dose,  as  should  also  be  the 
previous  habits  of  the  patient,  for  those  who  have  been  accustomed  to 
alcoholic  stimulants  will  of  course  take  more  in  sickness  than  the  tem- 
perate. If  the  alcoholic  stimulant  does  not  properly  affect  the  pulse, 
the  sulphate  of  strychnine  or  digitalis  should  be  administered.     The 
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strychnine  should  be  given  m  doses  of  gr*  ^  pro  re  naiii ;  that  is, 
lhi*ee  times  in  the  twenty- four  hours,  or  every  two  or  three  hour«* 
Id  some  eases,  however,  iu  wlxich  thestrychuine  induces  disagreeable 
griping  of  the  intestines,  digitalis  may  J>e  used,  either  in  the  form  of 
a  reliable  fresh  tinetui-e,  ten  drops />ro  re  nata^  or  one  grain  of  the 
solid  extract,  or  three  drops  of  a  fluid  extract,  or  dij^italiue.  The 
nourishment  in  all  th^e  eases  should  be  pushed  as  much  as  possible. 
Of  eourse,  it  is  impossible  to  give  exaet  directions  for  every  ease, 
because  these  will  vary  so  niueh.  In  all  castas,  too,  great  care  should 
be  taken  to  have  the  bowels  move  fi^eely  at  least  onee  a  day,  and  a 
good  plan  is  to  give  ^  grain  of  calomel  every  hour  or  two  until  the 
Dowek  do  act  proiHTly.  TliB  condition  of  tlie  skin  should  be  carefully 
looked  after  also,  antl  it  should  l>e  kept  moist  and  gently  perspiring. 
Cerebral  sedatives  shotild  never  be  useii  in  <lehrium  if  they  can  be 
avoided,  for  they  are  always  d repressing,  and  they  very  often  event- 
ally  increase  the  mental  trouble.  When  it  is  absolutely  necessary  to 
give  them,  as  from  the  extreme  restlessness  of  the  patient,  they 
flbould  be  administered  very  carefully.  The  be^t  are  the  bromide  of 
potash  and  the  hydrobroniate  of  hyos<'ine,  the  foi'mer  in  doses  of 
20  or  30  grains,  the  latter  j-J^,j  grain.  These  may  Ije  given  eitlier 
alone  or  in  corabiuatiouj  always  according  to  the  varying  eonrlition — 
indeed^  it  is  a  good  rule,  when  possible,  for  a  physician  never  to  order 
a  dose  without  having  satisfitd  liimself  of  tlie  effeai  of  the  pn/vioua 
one,  I  have  seen  more  than  one  case  of  |*erfet?tly  curable  delirium 
denressotl  into  a  fatal  txmdition  by  the  reckless  use  of  these  cerebral 
seaatives. 

When  the  delirium  oi*curs  alter  defervescence  or  in  the  stage  of 
convalesceDce  of  the  febrile  afl'e(_tions  the  keynote  of  treatment  is 
c»mbinetl  stimulation,  rest,  and  nourishment.  The  warning  that  has  ' 
already  l>een  given  against  i^n^bral  seflatives  should  be  repeated 
herewith  double  em  phitsis,  and  it  may  truly  lie  said  that  it  is  very  sel- 
dom necessary  to  use  either  bromide  of  potash  or  hyoscine  except  <x!€a- 
sionally  at  lied  time,  to  secui-e  a  restful  night,  and  even  then  these  drugs 
should  be  given  in  combination  with  some  alcoholic  or  cardiac  stimu- 
lant, such  as  an  ounii?  or  two  of  whiskey  or  ^  grain  of  strychnine. 
~~uch  more  useful,  however,  is  the  administmtion  of  quinine,  iron, 

alt-extract,  and  fowl.  The  following  prescription  is  one  that  I 
have  found  st>  useful  in  these  cases  as  to  make  it  almost  a  matter  of 
XQutine  with  me  to  pi-escrilie  it : 


B. — Quin.  aulpli* gr,  ij. 

Ferri.  siilpb.  exsic Rr.  j. 

BtrychDite  «tilpti. S^*  'h^ 

M.  ft.  capfluh  no.  j.     Mitte  x\\ 

S.     One  three  times  dailv  after  meaU, 

If  the  iron  in  this  prescription  shows  a  tendency  to  cfHistipate,  for 
it  may  be  substituttnl  four  grains  of  ferratin.  Should  the  constipa- 
tion still  persist,  gr.  ^j^  of  aloin  may  bt*  combined  with  earfi  dose. 
The  matt-extracts  should  be  given  re»gularly  after  each  meal  in  full 
doses.     If  the  patient  does  not  dislike  the  peculiar  taste  and  mlor  of 
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a  fresh  malt-extract,  it  is  always  beet  to  rive  one  of  theee,  as  they  are 
rather  more  reliable  than  the  imported  alcoholic  pr^Muratioi^  The 
food  should  be  of  the  most  nourishing  description,  and  if  there  is 
difficulty  in  taking  full  meals  it  should  oe  given  Aememtij  in  smaller 
quantities.  The  rest  should  be  absolute,  most  or  all  the  time  h&nft 
spent  in  bed  until  the  delirium  has  entirely  disappeared.  Again  and 
again  have  I  seen  relapses  brought  on  in  these  cases  by  making 
patients  walk  or  taking  them  out  to  drive  before  they  had  fully 
recovered. 


CHAPTER    XXI. 

IDIOCY. 

[  DIOCY  is  a  condition  of  congenital  mental  defect;  that  is  technically 
tinguished  from  that  of  later  years,  which  is  known  as  dementia. 
\e  symptoms  are  simply  those  of  lack  of  development,  and  tin's  may 
ry  very  much  in  degree,  from  downright  lack  of  mind  to  different 
iiditions  of  imperfect  mental  activity,  ho  that  one  idiot  may  sing  well, 
other  play  like  a  master,  as  did  the  celebrated  Blind  Tom,  or  another 
iiy  be  startlingly  weather-wise,  or  another  may  even  be  a  clairvoyant, 
id  80  on.     The  causes  of  idiocy  are  chiefly  those  lesions  which  have 
«n  described  in  the  chapter  u|)on  the  cerebral  palsies  of  childhood, 
imely:  porencephalitis,  hemorrhage,  traumata,  etc.     Ifesides  these 
lere  may  be  other  causes  :  imperfect  development  of  the  cerebrum  and 
^rebellum  as  a  whole  or  in  portions;  lack  or  imperfect  development 
fthe  corpus  callosum;  hydrocephalus,  con^nital  or  acnuired ;  local 
r  diffused  encephalitis,  which  may  be  primary  or  secondary  to  acute 
•rooesses ;  meningitis  ;  and  in  some  rare  castas  cerebral  hypertrophy. 
tesides  all  these  causes  Lannelongue  has  advanced  the  idea  that  many 
uore  cases  of  idiocy  than  have  been  supposed  are  due  to  premature 
issification  of  the  fbntanelles  and  synostosis.     For  many  years  this 
supposition  has  been  advanced  by  different  pathologists.     Virchow 
md  Welker  have  supposed  that  many  abnormalities  in  the  shape  of 
the  skull  might  be  due  to  lack  of  development  of  the  bony  tissue  from 
an  inhibition  due  to  inflammatory  changes  in  the  sutures,  whilst 
Gndden  has  assumed  that  it  might  be  caused  by  insufficient  nutrition 
of  the  cranial  bones  from  early  obliteration  of  their  nutrient  vessels. 
Meyer  has  demonstrated  that  in  some  cases  rhachitis  can  cause  the 
same  defect.     If  the  lack  of  development  of  the  skull  is  bilateral  and 
symmetrical,  so-called  microcephaly  results.    If  the  vertex  of  the  skull 
is  nndevelopeil,  whilst  the  basal  lx)nes  attain  their  pro|)er  size,  the  so- 
called  Aztec  tyjK?  of  skull  results,  a  variety  of  uiicnKephaly.    G ratio- 
let  has  pointed  out  certain  cases  with  a  very  small  skull  of  thick  bones 
and  synostosis  at  the  vertex,  whilst  the  cranial  lx)nes  at  the  base  were 
mainly  cartila«^inous,  the  |>etrous  bone  and  the  ethmoid  biding  larger 
than  normal,  and  the  fossa  of  the  cereb<'llum  haxwr  unusually  cafia- 
oious;  so  that  thr  cerelx^llum,  medulla  oblongata,  and  the  spinal  cord 
were  largely  <level()pe<l,  while  the  surface  of  the  ct»rebrum  was  scarcely 
more  convoluted  than  in  the  ourang-outang.     Idiots  of  this  class  are 
extremely  vivacious,  and  (rriesinger  compares  th(»m  to  birtls.    These 
cases  have  a  pointed  nose  that  is  l)e2iked,  and  small,  low,  ami  short 
heads.     In  the  cases  of  cretinism  that  arc  seen  en<lemically  in  the 
Alps  of  Switzerland  therc  is  fretpiently  found  to  be  early  ossifica- 
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lion  of  the  cranial  bones,  and  in  these  the  nose  is  sunken  and  broad, 
the  eyes  wide  apart,  the  cavities  of  the  eyes  broad  but  not  da^p, 
prominent  cheek  bones  and  jaw  as  in  the  so-called  prognathism. 
With  these  different  varieties  of  arrested  cranial  development  often 
goes  lack  of  development  of  the  bones  of  the  body  and  limbs.  Lanne- 
longue,  however,  asserts  that  it  is  the  premature  ossification  of  the 
fontanelles,  especially,  that  is  the  cause  of  many  cases  of  idiocy,  and 
he  has  therefore  proposed  that  the  skull  should  be  liberally  removed 
over  each  hemisphere  so  as  to  allow  abundant  space  in  the  develop- 
ment of  the  cerebrum.  This  o|>eration  is  known  as  craniectomy. 
The  objection  to  Lannelongue's  view  is  that,  as  has  been  seen,  arrest 
of  cerebral  development  producing  idiocy  may  result  not  only  from 
pathological  lesions  in  the  intracranial  contents  themselves,  but  also 
from  lack  of  bony  development  in  the  bones  at  the  base,  and  in 
either  of  these  cases  it  would  be  worse  than  useless  to  remove  the 
skull  at  the  vertex.  In  the  second  place,  the  operations  that  have 
been  done  upon  cases  of  idiocy  at  Lannelongue's  suggestion  have  not 
shown  any  beneficial  results.  Dr.  R.  S.  Newton  has  collected  for 
me  thirty*  nine  cases  in  which  Lannelongue's  operation  has  been  done. 
Temporary  improvement  is  often  seen,  and  the  overwrought  minds 
of  parents  and  relatives  are  very  apt  to  exaggerate  the  amount  of 
this;  but  no  case  of  permanent  improvement  has  been  put  upon 
record.  Nevertheless,  I  think  that  an  operation  is  warrantable  in 
suitable  cases.  If,  for  instance,  a  child  has  developed  up  to  a  certain 
age,  and  has  then  gradually  ceased  to  do  so,  and  if  there  have  been 
no  symptoms  of  an  intracranial  lesion,  or  if  the  shape  of  the  skull  is 
such  as  to  indicate  a  deformity  such  as  we  have  descril)ed  as  being 
due  to  lack  of  developmout  of  the  cranial  bones  of  the  vertex,  then  I 
believe  that  it  is  fair  to  |)erform  a  craniectomy.  Even  then,  however, 
it  sliould  be  borne  in  mind  that  a  porencephalitis  may  have  occurred 
without  marked  symptoms.  Even  if  it  does  no  good,  the  operation 
should  do  no  harm,  and  as  there  is  a  possibility  that  the  future  may 
enai)le  us  to  diagnose  suitable  cases,  I  can  see  no  objection  to  the 
procedure;  but  a  craniectomy,  even  when  done  antiseptically,  is  a 
very  dangerous  operation,  as  the  childish  brain  does  not  stand  the 
shock  of  the  operation  nearly  as  well  as  the  adult  cerebrum,  so  that 
the  number  of  deaths  has  been  large  from  this  cause.  The  operation 
must  therefore  be  regarded  as  one  of  last  resort. 


GLOSSARY. 


Aba^ftia.  Unsteadiness  of  gait.  From  a,  privative,  and  6aaic,  a  step.  See 
Astasia  abasia, 

Acromeg^aly.  A  disease  characterized  by  enlargement  of  the  extremities 
and  of  the  face.     From  hKpov,  extremity,  and  fj^tyaq^  great. 

.^thesiom^eter.  Instrument  for  measuring  the  degree  of  tactile  sensibility. 
From  aia^Tfoi^^  sensation,  and  furpov^  measure. 

Agorapho^bia.  Fear  of  open  spaces.  From  ayopdj  market  or  open  place, 
and  ^y3or,  fear. 

Agraph^ia.  Loss  of  ability  to  write.  From  a,  privative,  and  ypa^,  to 
write. 

Allochei^ria.  A  perversion  of  sensibility,  in  which  an  impression  made  on 
any  part  seems  to  be  felt  on  the  other  side.  From  aXXo^^  another,  and  x^^t 
hand. 

Amyol^rophy.  Atrophy  of  a  muscle.  A  form  of  lateral  sclerosis  is  called 
amyotroph^ic,  on  account  of  the  progressive  muscular  atrophy  characteristic 
of  it     From  a,  privative,  ;/vc,  muscle,  and  rpo^rj^  nourishment. 

AruE^mia.  A  condition  of  debility  characterized  by  diminution  in  the  ratio 
of  red  corpuscles  in  the  blood.     From  av,  privative,  and  aifia,  blood. 

Anasthe'sia,  Privation  of  sensation ;  paralysis  of  sensibility.  It  may  be 
general  or  local.     From  av,  privative,  and  aiadr^i^,  sensation. 

Analge^sia.     Absence  of  pain.     From  a,  privative,  and  aXyoct  pain. 

Anapeira^tic.  Relating  to  spasms  of  inco-ordination  in  muscles  caused 
by  repeated  exercise,  as  in  writers'  cramp.  From  avanetpdofiat,  to  attempt 
again. 

AnX/le  clo^nus.  A  series  of  uniform  spasmodic  contractions  of  the  ankle- 
joint  produced  by  continuous  stretching  of  its  extensor  muscles.  From  kXovo^, 
tumultuous  movement. 

An^ode.  The  positive  electrode  or  pole  of  a  galvanic  battery.  From  ava, 
upward,  and  66oCy  a  way. 

An^sa  lenticula^ris.  Tract  of  nerve- fibres  extending  from  crusta  to  lentic- 
ular nucleus,  and  passing  under  the  optic  thalamus.  From  ansa,  a  loop  ; 
lens^  a  lentil. 

Anihropoph^agy,    Cannibalism.     From  hvdpuiro^,  man,  and  ^yu,  to  eat 

Anticy^ clone,  A  period  of  blue  skies,  bright  sunshine,  high  barometer,  and 
slight  atmospheric  motion.  Painful  forms  of  neuralgia  occurring  especially 
at  that  time  are  called  anlieyclon^ic.  From  anti,  opposite  to,  and  cyclone 
{kvkXoc,  a  circle). 

Ape-hatid.  Complete  atrophy  of  the  thumb-muscles,  noticed  in  progressive 
muscular  atrophy. 

Apha'sia,     Impairment  of  or  loss   of  speech,  resulting  from   apoplexy, 
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embolic  softening  of  the  bndn,  neoplasms,  or  other  csnse.  From  a,  privsliTe, 
snd  fiiiu^  to  speak. 

Arhoriaa/tian  Tree-like  appearance  of  nerre-flbres.  as  in  the  eerebnim 
and  cerebellum.    From  ar6or,  tree. 

An/wOe  fifhrm.  Fibres  in  the  mednlls  oblongata  which  pasi  from  the 
anterior  median  fissore  to  the  oliyaiy  body  and  oerebellam.  From  oresi^ 
arch. 

ArgylV'Bol/erUim  pu^pU  or  ngn.  Small  pnpil  which  fidls  to  respond  to 
lights  but  not  to  efibrts  at  accommodation ;  absence  of  pnpil  reflex,  etc 

Artfrfada.  Artificial  structares  or  productions.  From  an,  sirt;  /a«tef, 
made. 

Astafna.    Inability  to  stand.    From  a,  privatiye,  and  tant/Uf  to  stand. 

AiUifda  abc/iia*  A  condition  of  defectiye  automatic  co-ordination,  im- 
pairing the  power  of  standing  or  walking.  From  A,  priyadye,  and  tcr^/d^  to 
stand ;  &,  priyatlye,  and  6aff<Ct  step. 

Ad^rim.  Point  of  meeting  of  the  Umbdoid,  parieto-mastoidy  and  occipito- 
mastoid sutures  in  the  skull.    From  atUr,  a  star. 

AHheni/pia.    WeakncBs  of  sight    From  Mev^c,  weak,  and  6^,  the  9ft, 

Aias/ia  or  Aifax^*  Disorder:  applied  especially  to  muscular  inco-ordini- 
tion.    From  a,  priyatiye,  and  r^ti^^  order. 

Aih^eiaid  nufve^metUi» .  Irregular  moyementi,  such  as  are  seen  in  athetoaii. 
The  term  aihdoid  is  applied  to  a  form  of  chorea  characteriied  by  alow, 
gradual,  worm-like  moyemente  of  the  fingers  and  toes.  From  Mnor,  without 
fixed  position. 

AiMt/tis,  Inability  to  retain  the  fingers  and  toes  in  nny  one  position. 
From  adero^f  without  ilxed  position,  from  <S,  priyatiye,  and  rlBitfu^  to  place. 

AVrophy,  Decrease  in  size  with  corresponding  loss  of  power.  From  A, 
privative,  and  rpo^ti^  nourishment. 

Au^ra.  A  sensation  like  that  of  a  vapor  or  emanation  preceding  an  epileptic 
or  hysterical  seizure.    From  aura,  a  vapor. 

BaciVli.  Micro-organisms,  made  up  of  cylindrical  or  oval  cells,  which, 
when  connected,  form  rods  or  cells,  many  of  which  are  pathogenic  From 
baculus,  a  rod ;  bacillus^  a  small  rod. 

Bactt/fia,  A  genus  of  Schizomycetes,  which  include  micro-organisms  that 
were  at  one  time  classed  with  the  infusoria.  They  include  micrococci,  sar- 
ciDSB,  bacteria  proper,  bacilli,  vibriones,  spirochfldtaB,  and  spirilla.  From 
PoKTT/piov,  a  small  stick. 

Base^dow's  disease.  Exophthalmic  goitre.  From  Von  Basedow,  who  de- 
scribed it. 

Belfs  palUy  or  paral'ysis.  Paralysis  of  the  facial  nerve.  From  Sir  Charles 
Bell,  who  described  it. 

Belonepho'bia,  Morbid  dread  of  pins  and  needles.  From  fUXovri,  a  pin, 
and  i^otogy  fear. 

Bleph^arospasm.  Spasm  of  the  orbicularis  palpebrarum  muscle.  From 
p'keipapov^  eyelid,  and  oTraofwg^  spasm. 

Brachycejyhal'ic.  Having  a  short  head.  From  3paxvc,  short,  and  lu^hj^ 
head. 

Breg'nm.  Point  of  junction  of  the  coronal  and  sagittal  sutures.  From 
/3/)cA'(^,  to  moisten. 


OLOSSARr. 
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Bui^bar  paral^tjsia.  Motor  paralysis,  with  tnuucular  litraphy^  affecting  the 
motor  cranial  nerves  and  attached  masclee,  eapecialiy  the  hypogloaaal  nerre» 
and  cerlain  filatnents  of  the  facial  and  of  the  spinal  accessory.  From  buihrn^ 
medulla  oblctDgatu,  and  paralyiis, 

Gais^ion  dueaMt.  A  series  of  nymptoms  dependent  upon  working  in  com- 
prened  air,  aa  in  a  caisi^oii  or  diving-bell.    Sometimes  caUed  dwer' » parai^9i». 

OU^ear  a'm.    The  hippocam|ma  minor.     Lat.»  a  bird's  spur. 

Chi' carina .  Pertaining  to  the  hippocampua  minor;  aa  rahdrin^  fiuur€,% 
groo?e  on  the  occipital  lobe  corresponding  to  the  hippocampus  minor.  From 
if^  A  spur;  ealear  atfu,  the  hippocampus  minor. 

O^hohg^ia.  The  generally  delirious  action  of  gathering  floccuH  (**  pick- 
ing the  bedclothea'*)|  significant  of  extreme  cerebral  irritability,  in  low  fevers, 
etc.     From  *np^of,  flocculns,  and  Xtyu^  to  gather. 

Oit'afepmj.  State  of  suspended  consciousnejw  and  volition,  with  rigidity  of 
Toluntary  muscles.     From  Kara,  down,  and  Xa^^At'u,  to  fall,  to  seize. 

Catfi^odt,  Negative  pole  or  electrode  of  a  galvanic  battery.  From  «ara, 
downward,  and  660^,  a  way. 

Caud^ai*'  nu'deiuf*  That  portion  of  the  corpus  striatum  which  is  within 
the  ventricle;  the  lenticular  nucleus  forming  the  other  portion.  From  cauda^ 
a  tail 

OdM\f^ugai  eur'rentM,  A  term  applied  to  nervous  currents  which  flow  out 
of  the  cell  through  the  axis-cylinder  proceaaee.  From  ceUuta,  a  small  cell, 
%n^/ugio,  to  flee. 

CtUnlip^etal  cur'reniK,  .4  term  applied  to  nervous  currenta  which  flow  into 
the  cell  through  the  protoplasmic  processes.  From  ecUula^  a  small  cell,  and 
pHo^  la  seek. 

CSra^/re*.  Tlie  chief  or  central  pointrt  of  physiological  activity,  the  func- 
Itoot  of  which  can  usually  be  localized. 

Ceniry^iigai  fi^brrJi.  Efferent  fibres,  which  paag  from  a  centre  to  convey 
impressions  \n  the  periphery.     From  centrum,  centre,  ^ad/ugio,  to  flee. 

OentripUiiif  fibres.  Nervous  fibres  passing  to  a  centre,  as  afferent  or  sensory 
flbret.     From  centrum ^  centre^  and  ptto,  to  seek. 

Ch^^tmm  ova^ie.  The  ovai  medullary  portion  seen  when  the  hemisphere** 
of  the  brain  are  sHced  away*     From  centrum,  centre^  and  ovale^  oval. 

Ckrebel^lum,  That  portion  of  the  medullary  mass  contained  in  the  cranial 
cavity  which  occupie»i  the  lower  occipital  foaas  below  the  tentorium.  From 
eenbrum^  brain  ;  ctrebtUitm^  little  brain. 

Otf^tbro-^px'nnl,  Relating  to  the  brain  and  spinal  cord.  From  cer^rum, 
brain,  and  spina,  spine. 

Chios' t/m,  A  cro8:»iag  or  decussation  of  certain  nerve-flbres  ;  tf.  g„  Chiatma 
optifTum^  the  crossing  of  fibres  of  the  optic  nerve. 

Ch&r'da  t^m^pani,  A  filament  of  the  Vidian  nerve,  which  enters  the  tym- 
panum.    From  chorda,  cord,  and  tympanum,  the  drum  of  the  ear. 

Chore^a^  A  condition  attended  with  irregular  involuntary  clonic  contrac* 
lions  of  the  muscles,  one  form  being  knowu  as  St.  Vitus's  dance.  From  xof^^* 
A  dance. 

C%orema^niu  or  Choreoma^nia.  Chorea,  or  Bt.  Vitus'a  d&oce,  attended  with 
OODVulsive  emotions  in  hysterical  or  neurotic  individuals^ 

CinoHure-ftel^ing,  A  feeling  as  if  the  waist  was  encircled  by  a  tight  girdle 
or  belt,  noticed  in  certain  nervous  affections.     From  cinctura,  a  girdle. 
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Oing^ulum,  A  bundle  of  fibres  lying  in  the  gyms  fornicatos.  Lat.,  a 
girdle  or  zone. 

Claustropho^bia,  Fear  of  enclosed  places.  From  Lat.»  elauBtrum^  an  en- 
closed place,  and  ^<$0oc,  fear. 

Clauytrum,  A  layer  of  gray  matter  situate  between  the  island  of  Reil  and 
the  external  capsule.    From  claustrum^  a  barrier  {claudo,  to  shut). 

Claw-hand.  A  condition  seen  in  progressive  muscular  atrophy,  due  to 
sinking  of  the  interosseous  spaces  on  the  back  of  the  hand  and  incomplete 
extension  of  the  terminal  phalanges,  with  contraction  of  the  antagonistic 
muscles. 

Clethropho^bia.  Fear  of  enclosed  or  fastened  places.  From  KXijGpov,  a  bar, 
bolt,  and  0<$^oc.  fear. 

donate,  A  term  employed  to  designate  certain  irregular  convulsive  move- 
ments, in  which  relaxation  alternates  with  spasm.  From  kXovoc,  tumultuous 
action. 

Cbch^lea.  Anterior  portion  of  the  internal  ear ;  its  winding  form  suggest- 
ing resemblance  to  a  spiral  shell.    From  kox^oc*  a  snail  with  a  spiral  shell. 

Cb^ma.    A  profound  lethargy.    From  lajfia,  a  swoon,  deep  sleep. 

Cbm^mismres,  Bands  or  cords  of  nervous  matter  connecting  different  im- 
portant portions  of  the  cerebrum,  cerebellum,  etc.  From  commitio,  to  join 
together. 

Contracture.  Persistent  and  wax-like  contraction  of  a  muscle.  From  can, 
together,  and  traho^  tracium,  to  draw. 

Convolu^tions.  Smooth  tortuous  eminences  on  the  surface  of  the  cerebral 
hemispheres.    From  convolvo,  to  entwine. 

Co-ordinaHion.  The  working  in  harmony  of  muscles  in  the  performance 
of  any  function.     From  co/i,  together,  and  ordino,  to  put  in  order. 

Coprola^lm.  Involuntary  use  of  obscene  words,  a  symptom  in  some  forms 
of  insanity.     From  Korrpbg,  ordure,  filth,  and  ?m?Jg),  to  talk  or  prate. 

Cor^pora  amyla^cea.  Microscopic  starchlike  bodies  found  in  the  brain  and 
spinal  marrow.     From  corpora^  bodies,  and  amylum^  starch. 

Cor^pora  mammilla^ rla.  Mammillary  bodies  or  eminences,  forming  the 
bulbs  of  the  fornix.  From  mammilla,  a  small  breast;  diminutive  of  mamrrui, 
a  breast. 

Oor^pus  callo^sum.  A  white  medullary  band  seen  on  separating  the  two 
hemispheres  of  the  brain,  which  it  connects  with  each  other.  From  corpus, 
body,  and  callosw<j  hard. 

Cor^pus  stria^tum.  Anterior  cerebral  ganglion,  forming  a  portion  of  the 
floor  of  the  lateral  ventricle,  and  now  known  of  two  distinct  masses  of  gray 
matter,  the  caudate  and  the  lenticular  nucleus.     Literally,  striated  body. 

Gor^tex.  The  cortical  or  gray  substance  of  the  brain,  seen  on  the  external 
parts  of  the  cerebrum  and  cerebellum.     From  cortex^  bark. 

Gre^iinism.  A  form  of  idiocy  especially  prevalent  in  the  deep  valleys  of 
certain  mountainous  regions  of  Europe;  commonly  accompanied  by  an 
enormous  goitre.  The  name  is  thought  to  be  derived  from  "  Chretien," 
Christian,  as  implying  freedom  from  moral  responsibility — sinlessness. 

Onuses.  Violent  attacks  of  pain  in  the  gastric,  laryngeal,  or  iliac  regions, 
simulating  organic  disease  of  those  parts ;  characteristic  of  locomotor  ataxia 

Cn/ra.  The  peduncles  of  the  cerebrum  and  cerebellum.  From  crtira^ 
legs  (from  their  leglike  appearance). 
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Cu^netis,  Cuneate  or  wedge-shaped  lobule  on  the  surface  of  the  occipital 
lobe  of  the  brain.     From  cuneui,  a  wedge. 

CyrUnn'eter,  An  instrument  for  measuring  the  curve  of  any  portion  of  the 
body.    From  Kvproc,  convex,  fiirpov,  measure. 

Deeussa^tion.  An  x-shaped  crossing  of  nerve-fibres  or  filaments,  as  of  the 
optic  nerve.     From  decussation  a  crossing. 

Demen'tia,  Loss  of  reasoning  power,  or  incoherence  of  ideas.  From  Lat., 
de^  out  of,  and  mens,  the  mind. 

Dendrit^ic,    Tree-shaped,  tufled,  villous.    From  6h6pov,  a  tree. 

IHchot^omous.  Dividing  into  two  branches  of  the  same  or  nearly  equal 
size;  bifurcating.    From   d£;to^o/ie6>,  to  cut  into  halves. 

Diple'gia.  Double  symmetrical  paralysis.  From  d/'c,  twice ;  T^Xny^y  a  stroke, 
a  blow. 

Diplo'pia,  Double  vision,  two  objects  being  seen  instead  of  one ;  due  to 
derangement  of  the  axes  of  vision.    From  de'rz'kooq,  twofold,  and  oV'<f,  vision. 

Di^ver's  parol' yais.    See  Caisson  disease. 

Dolichocephal^ic.  Having  a  long  head,  the  an tero- posterior  diameter  being 
excessive.    From  <5oA/;toc,  long,  and  lu^Xtj,  head. 

Dor^sad.    Toward  the  dorsal  aspect.    From  dorsum,  back. 

Dynamom^eter.  Instrument  for  measuring  the  force  of  muscular  contrac- 
tions.   From  di'vaii/f,  power,  and  fiirpov,  a  measure. 

Dysasthe'sia,  Obscured,  diminished,  or  even  abolished  sensation,  particu- 
larly of  the  special  senses.     From  dvct  difficult,  and  aiaOrfoiCt  sensation. 

Dystrophy.  Imperfect  or  defective  nutrition.  Progressive  muscular  dys- 
trophy is  a  synonym  of  progressive  muscular  atrophy.  From  dvc,  with  diffi- 
culty, and  Tpo<itrf,  nourishment. 

Echola'lia.  A  symptom  of  palmus,  consisting  of  the  repetition  of  words 
heard.    From  rix^j  echo,  and  TmUu^  to  talk  or  prate. 

Ecs'tasy.  An  entranced  condition  with  visions,  the  body  being  meanwhile 
in  a  cataleptic  condition.  **  Out  of  one's  self."  From  (k.  out  of,  and  araaig^ 
station. 

Elec'trodes.  Poles  of  a  galvanic  battery.  From  electricity ,  and  6dof,  a 
way. 

Electrol^ysis.  Decomposition  through  the  influence  of  the  electric  current 
From  electricity n  and  Avmr,  solution. 

Elec^tro-therapeu^tics  or  -ther^apy.  Treatment  of  disease  by  electricity. 
From  electricity,  and  OepavrEvu,  to  cure. 

Em' holism.  Plugging  of  a  vessel  with  an  embolus  (plug)  separated  from 
the  interior  of  the  heart  or  a  bloodvessel,  and  carried  along  in  the  circulating 
blood  until  it  produces  obstruction,  as  of  a  cerebral  artery. 

EncephcUi'tis,  Inflammation  of  the  brain  (encephalon).  From  iyKk^Xo^, 
the  brain,  and  itis,  a  suffix  denoting  inflammation. 

End-b(uk^ets.  Thick  and  wavy  terminal  ramifications,  having  the  appear- 
ance of  baskets,  surrounding  the  cells  of  Purkinje. 

End-bulbs.    Terminal  nerve-corpuscles  in  the  lips,  tongue,  palate,  etc. 

Ep'ilepsy,  A  cerebro-spinal  disease  in  which  the  patient  suddenly  falls, 
with  loss  of  consciousness  and  convulsive  movements  of  the  muscles.  From 
M^  upon,  and  Xafip&vo,  to  fall,  to  seize. 


any  dlBease  (HT  organ.    Fkoml^Mfttiniainitete. 

Mr^gUkm.  A  condiftioii  ramMag  from  tlio  cocooHiTO  oao  or  ahoM  of  «fol 
or  qmned  rye ;  of  wbkk  Tcrtigo,  oooTaWoBB,  tepiur,  pacalTvfai^  a&d  dby 
gangrene  may  be  tynptoms. 

BryUmmdatgkL  A  nerrom  diaeaae  obanmtoriaed  by  a  ofienlar  pattk  of 
lednem  and  swelling,  wilh  pain  in  ttie]iarlaffiwtod,iHaaUyt^  Rem 

J^liof ,  red,  luikKt  a  limb,  and  kXy^c^  pain. 

iSiM»pibKft«.  A  tending  of  the  Tiaoal  lines  outward.  From  If,  onl  o^aad 
fV>^,  to  carry. 

EgBophtkaJfrnk  goirtte.  A  diaeMW  diaracteriied  l^  eaidlae  palpiialioa,  with 
raind  poise;  enlaigement  of  the  thyroid  gland»  and  prominenoe  of  the  sym 
or  ezophthalmna.    From  H.  ooft  of»  and  i^AsA^,  eye. 

ExopkihaVnimi.  Abnormal  protmsion  of  the  eye.  From  1^,  ont  o(  and 
^^V<k,eye. 


Faamdfic    Relating  to  &radiaation,  <Mr  eleetridty  by  indnotion, . 
From  Faraday,  the  celebrated  ehamloal  and  physical  iuTeitigali^* 

Emetfira  cwifHi.    Aperture  in  the  Inner  tympanum.    Lat,  oval ' 

Fbmtdcafikm.  An  Itehy  or  ereefring  sensation,  as  if  ants  were  eimr&ig 
over  the  surfiuw  of  the  body.    FEom/ormloa,  an  ant. 

Jbffilea^lM.  Arched,  as  the  gyios  ANraieatos  or  Ibmieale  ooavolnlioot  isi- 
msdiately  abo?e  the  oo^pus  eaUonun.    From  format,  an  anii. 

fbr^n&r  (ardi  or  tattlt).  XedaBaiy  body  in  Uie  osnbmm,  on  the  middb 
lla%  beneath  the  corpoa  ealloottm  and  ahore  the  middle  Tentricle. 

Fhuirey^ant  (Fr.).    Sodden,  OTorwh^ming. 

IHed^reich^s  disease,  A  hereditary  disease,  consisting  of  nystagmus,  ataxia, 
defective  speech,  loss  of  knee-jerk,  and  curvature  of  the  spinal  column. 
Named  from  its  describer. 

Fu^ror  transito^rius.  An  outbreak  of  violent  fury,  lasting  for  a  few  hours, 
and  terminating  in  deep  sleep,  from  which  the  patient  awakes  without  the 
slightest  memory  of  its  occurrence,  and  never  recurring  in  the  same  person. 
From /wror,  fury,  and  transiiorius,  transient. 

Fur^ uncle,    A  boil.    Lat,  furunculus. 

Oang^lia.  Enlargement  or  knots  in  the  course  of  a  nerve,  usually  belong- 
ing to  the  great  sympathetic  system.    Plural  of  ganglion,  a  knot. 

Gtnu/ulate  bod^ies.  Eminences  situate  at  the  inferior  and  external  portion 
of  the  optic  thalami.     From  geniculum,  a  small  knee  or  joint. 

OVgandsm.    Extraordinary  size.    From  ytya^,  a  giant 

Qir^dU-feel^ing.  A  feeling  as  if  the  waist  was  encircled  by  a  tight  girdle 
or  belt,  noticed  in  certain  affections  of  the  nervous  system. 

QlaheVla.  The  part  of  the  face  between  the  eyebrows.  From  glaber, 
smooth. 

Olio^sis.  Sclerosis  with  excavated  spaces  in  the  gray  substance  of  the 
brain,  giving  rise  to  atrophy  of  the  optic  nerves  and  olfactory  bulbs,  and 
other  symptoms  resembling  general  paralysis.  From  y^uo^,  glue,  and  oak, 
suffix  denoting  morbid  condition. 

Olo^biis  hyster^icus,  A  symptom  of  hysteria,  being  a  sensation  as  if  a  ball 
was  present  in  the  throat.     From  globus^  ball. 
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Ohn^so-la^biO'larynge^al  paral^yns,  A  motor  paralysis,  with  muscular 
atrophy,  affecting  the  motor  cranial  nerves  and  attached  muscles,  especially 
the  hypoglossal  nerve,  certain  filaments  of  the  facial  and  of  the  spinal  acces- 
sory.    From  yhjaaa^  tongue,  labium,  lip,  and  Aapvy^,  larynx. 

Olos'to-pharynge^al.  Relating  to  the  tongue  and  pharynx ;  as  the  gloMo- 
pharyngeal  fierve,  which  is  distributed  to  those  organs  and  others  in  the 
vicinity. 

Orand  mal  (Fr.).  '*  Great  disease :''  applied  in  epilepsy  to  the  fiilly  devel- 
oped fit. 

Oraves's  disease.  Exophthalmic  goitre.  From  Dr.  Graves,  its  describer, 
in  1835. 

Oum^ma.  A  syphilitic  gummy  elastic  tumor  formed  in  the  periosteum, 
met  with  in  all  the  important  viscera.     From  gummi^  gum. 

Gy^rus.  Literally,  a  ring  or  circle.  Used  in  anatomy  of  the  nervous  system 
to  designate  any  one  of  certain  convolutions  of  the  brain. 

HctmatomyeVia,  Spinal  hemorrhage.  (For  definition,  see  Hcemaiorrhachis,) 
From  atfjUf  blood,  and  fiveXo^^  marrow. 

Hctmator^rhachU.  An  efiusion  of  blood  about,  within,  or  between  the 
membranes  of  the  spinal  cord,  or  into  the  substance  of  the  cord.  From  cU/xa, 
blood,  and  /xzjt'c,  the  spine. 

Hebephre^nia,  So-called  insanity  of  the  period  of  puberty.  From  ^, 
puberty,  and  (ppnx\  the  mind. 

Heb^etude.  Dulness  of  intellect  or  of  sense,  sometimes  noticed  in  brain 
afiections.     From  hebea,  dull. 

Helicomon^ades.  The  micro-organisms  of  syphilis.  Discovered  by  Klebs 
in  1878.     From  ^A/^,  a  spiral,  and  fiovn^,  a  mound. 

Hemiauctsthe^na.  Loss  of  sensation  in  the  lateral  half  of  the  body,  caused 
by  lesions  of  various  portions  of  the  central  nervous  system.  From  i)/i<,  half, 
avj  privative,  and  aiaOrjaic,  sensation. 

Hetnianop^na,  A  deficiency  of  one-half  of  the  visual  field.  The  term  is 
applied  to  the  crossing  of  the  rays  of  light  in  the  media  and  front  of  the 
retina.     From  f/fu,  half,  a,  privative,  and  ZjV,  the  eye. 

Hemio^pia.  A  deficiency  of  one-half  of  the  visual  field.  The  term  is 
applied  to  the  condition  of  the  retina.     From  ^////,  half,  o-rofiai,  to  see. 

Hrmiat^rophf/.  Atrophy  of  one  side  of  the  body  from  impaired  nutrition. 
From  r/fti,  half,  a,  privative,  and  Tpo<p/fy  nourishment. 

Hemicran^ia.  Headache  of  one  side  of  the  head.  From  v///,  half,  and 
Kpavwv,  skull. 

Hemiple'gia.  Paralysis  affecting  one-half  of  the  body.  From  ;////,  half, 
and  :r/7>//,  a  stroke  or  blow. 

Bem^hpherfs.  Literally,  half-spheres.  A  term  applied  to  the  upper  sphe- 
roidal portion  of  the  brain.     From  y///f,  half,  and  o<^a<f)a,  sphere. 

HippfMiim'pnl.  Relating  to  the  hippocampus;  as  the  hippocam/nil  fissure. 
From  iVtoc,  a  horse,  and  Kafj-ro^^  a  sea-monster. 

Hippocnm'pii.'<.  Name  given  to  two  elevations  in  the  ventricles  of  the 
brain,  the  hippoc^mpmi  major  and  minor.  From  <TTof,  horse,  and  kqu-xo^,  a 
sea-monster. 

Hunt^iiKjton's  chor(/n.     A  form  of  hereditary  chorea  in  adults,  the  symp- 
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toms  of  which  are  peculiar  dancing  and  postural  movements  and  grimaces, 
mental  impairment  and  muscular  inco-ordination. 

Hy^aline.    Glassy  or  transparent.     From  iaXo^,  glass. 

Hydroceph^cUus,  A  collection  of  fluid  within  the  brain;  dropsy  of  the 
head.    From  hdup,  water,  and  ke^^,  head. 

HydromyeVia,  Fluid  in  the  cavities  of  the  spinal  cord.  From  v<^p,  water, 
and  fiveV^q^  marrow. 

Hydropho^bia.  The  aggregate  of  symptoms  produced  by  infection  from  the 
virus  communicated  by  the  bite  of  an  animal  affected  with  rabies ;  excessive 
dread  of  water  and  difficulty  of  deglutition  being  prominent.  See  Rabie*. 
From  ifSup,  water,  and  0<5/3of,  fear. 

Hyperacu^sis,  Unusual  acuteness  or  sensitiveness  of  hearing.  From  trrep, 
over,  and  oKovaig,  hearing. 

Hyperas^mia.  Abnormal  accumulation  of  blood  in  the  capillaries.  From 
vnep,  over,  and  difia^  blood. 

Hyperidro^sis.  Excessive  sweating.  From  vn-ep,  excessive,  and  M/m, 
sweat. 

Hy^pertrophy.  Overgrowth  from  superabundant  nutrition,  with  deficiency 
of  waste.    From  virkp^  over,  and  rpo^,  nourishment. 

Hyp^noiism.  An  artificial  condition  of  suspended  sensation,  consciousness, 
and  will-power,  produced,  by  various  methods,  by  another  person,  as  by 
suggestion,  so  called.    From  imvoct  sleep. 

Bypochon^dria,  Morbid  fears ;  formerly  supposed  to  have  their  origin  in 
the  region  of  the  hypochondrium. 

Hypoglos^ms.  The  hypoglossal  nerve,  distributed  to  muscles  connected 
with  the  tongue  and  hyoid  bone.     From  tn-o,  under,  and  y?Maaa^  tongue. 

Hyi<te^ria.  A  morbid  emotional  condition  reputed  to  have  its  seat  in  the 
uterus.     From  lartpa^  the  uterus. 

Hyx^tero-ep'ilepsy.  Hysteria  associated  with  epileptiform  convulsions  and 
other  nervous  symptoms. 

Inco-ordiiiaUiou.  Lack  of  correspondence  between  mental  manifestations 
and  muscular  action,  as  in  locomotor  ataxia,  etc.  From  t/>,  not;  con,  to- 
gether; ordino,  to  put  in  order. 

hi/uiuUyulHin.  Literally,  a  funnel  A  funnel-shaped  collection  of  gray 
matter  attached  to  the  pituitary  body.     From  in,  in,  and  fundo^  to  pour. 

Inhibition.  Action  of  restraining  or  prohibiting,  as  of  nervous  influence 
to  muscles  to  which  such  nerves  are  supplied.     From  iuhibeo,  to  restrain. 

In' ion  ('*  occiput'').    The  occiput  or  the  occipital  protuberance. 

Insom'nid.     Sleeplessness.     From  in,  not.  and  sommis,  sleep. 

I/.iula  cer'ebri.  The  island  of  Reil,  in  the  brain.  Insular  signifies  re- 
lating to  the  isle  of  Reil.     From  inj<nfa,  island,  and  cerebrum,  brain. 

Inter' calnfe.  To  insert;  to  place  between.  The  term  Iniercala^ turn  is  ap- 
plied to  the  locus  niger.     From  inter ^  between,  and  ca/o,  to  place. 

Itiiracra^nial.  Within  the  cavity  of  the  skull,  as  intracranial  syphilijn^  in- 
tracraniat  hemorrhage,  etc.     From  intra,  within,  and  Kpaviov,  skull. 

Jaw  jerk.  A  motion  produced  by  tapping  the  jaw  while  the  mouth  is 
open  ;  it  is  diminished  or  absent  in  some  nervous  diseases. 


OUJiSSJiEY.  ♦5g-> 

Kmaufk  «&     A  ioswL  of  inwtrr  duuaetcnjcii  hj  nuiaisi*  iii«piAa<:b)Ua^  ami 


Kemmibr  ml    Sttmtf  w  J^mj^ErAoAtiL     F«Ar  of  op«a  4paccsw     Frr)in  ^rvf/*;. 

KttBf-fer^    Mocioa  pcodaecd  bf  fiappiiig  (h*  pTiigllar  tea«ii)a  while  Chic  I«g 
s  itiaaEi£  JMSfieij  oT«r  xhit  opposite  few* ;  incrt—tii  or  tiiiHiahrfted  in  iMrPHi» 


2«opro'iz.iA?'n«9.     A  p^rtUI  or  complete  paiulj^  of  tk«  orbtcuLir  iiiibr:I« 
<(f  'Out  «7>eL>i.  pr«Tentiiig  closure.     Fmoi  ^a:•^al:.  cite  bir«.  sod  MtuhtXaiM:.  xh» 


Lami'  ic  T1k«^  jiincti«>a  of  tk«  ImmhdiHidal  ami  Mfcit&il  ^utitzcsv  a  p<iuifi 
6<UB  wk5ch  ■gaflorementt  are  fiakea  in  craiiioloicioil  eiaminacioaik  Ftoot 
1^  GfMc  !«««r  A« 

Ijtm'sry'9  p^r^il^fiw.  Aoxfie  lefijfng  p«ralT«Hiiv  cfaafaAiterized  hj  motot, 
«r  alsr^Mt  endrelj  mocor,  p«rmlTni  of  (h*  lii>w«r  extrcml&imv  tiwa  of  %bm 
vmmk,  apper  extremities,  neck,  and  £feee.     I>McribiNi  bv  Ljuttirr  La  1^9* 

Lar'r>^W.  Hidden  or  obscure :  applied  bf  Falret  Go  a  tijrm.  of  tpilepiiT 
vixkoQi  pftii  nil/,  or  ia  wbich  it  is  r^etj  sligkt ;  tpi/^rptut  fann  (Fr.).  From. 
LsL^  irsr^j.  a  mask. 

Z«nntf''nM.  A  bondle  of  libras  ia  tb«  pons  aad  crm  cerebri,  app<*rtB^ 
saperficiallj  as  a  triAagiiEar  bead,  wiadia^  oblii|iMly  aroaod  the  ■aferv>r 
pcdaacles  from  the  faniciilBS  oliTarios  to  the  eorporm  qoadrigeauaa^  LaL. 
a  ribbon. 

L£ntic'm/>zr.  Hafing  the  «hape  of  a  lens  or  lentil,  as  the  (enturmitr  ^mmyJSttn, 
From  letu.  a  lentil ;  l/miintlay  a  small  lentil. 

Lep'uy-mfniAgi'ti*.  Inflammation  of  the  pla  mater.  From  -i^t-O^-,  thia. 
slender,  and  iti*,  salBz  denoting  inflammation. 

Lewx^ytK^'mia.  Increase  of  lencocrtes  with  decrease  of  red  corpiuclfls  ia 
the  blood.     From  '^Jtvmiu;,  white,  cirx.  cell,  and  oTua.  blood. 

Um'bir  lo^e,  \  lobe  which  sorroonds  the  corpus  callosam.  From  (M^, 
a  border. 

Limg^nfa.  \  thin  lobnle  of  graj  matter  derired  from  the  anterior  border 
of  the  cerebellam  and  blended  with  the  ralre  of  Vieosseni.  DiminatiTe  of 
limgwi,  toofxie. 

LUkfE'mia.  The  presence  of  nric  acid  (sometimes  called  lithic  acid)  in  the 
blood.     Fr>m  >.r^x:.  stone,  and  oTma,  blood. 

Lomllia'tum.  .Specification  of  a  certain  pert  or  ttractare  as  a  centre  of 
phjsiological  fa  actions  or  proceasca,  or  of  pathol«^caI  actions.  From  ^b^fvw. 
a  place. 

LocfmM'tftf  ^Wix^'xn.  K  chronic  morbid  coodia<>n  of  (he  spinal  cord,  at- 
tended with  I^jss  of  power  of  co-ordination  of  rolaatanr  muscular  morements* 
lightning* pains,  abtent  tendon-reflex,  etc  From  '*^-*u  a  place,  and  «wv<o, 
siotem,  to  more;  ^,  priratire,  and  rn^^^  order. 

l//ruf  '^fxru'UHA.  .\  dark -brown  or  blaish  •p'^t  in  the  tl'wr  of  the  Iborth 
Tentricle;  aUo,  a  collection  of  large,  dark.  pigmente<i  ceiU  in  the  region 
behind  the  posteri^>r  quadrigeminal  bodies.  From  I'tru^.  place,  ao«i  'Vrv^j. 
bine. 
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LmiiytiB.   Osrvitoi  of  boMi  gmmwJOf,  tat  aipeeUl^  of  Ita 
€Qlaiiiii  Ibnmidy  ■omctiiiKi  dot  to  ptftlyife  of  tiM  ■mwta  of  Ita 
of  the  abdomen.    From  XopSmit:^  eorfBtmo. 


Ifo^iilcL    A  tern  of  ftbemtSon  of  mind 
OKeitamenI  and  ezaggpnitod  nerfOM  notion.    Fkom  /Mrfs,  i 

JfoKftf'tf  moMir.    Aomnegidj.    Altar  lliile,  who  llnl  < 

MayoMtm  (Kimflt-EbiQ^.  A  oomal  ponrenion  in  whiA  a  momita  if 
one  oez  takes  pleasttfo  in  being  dominated  bf  tta  ollior,  aa  wtan  tta  nmlo  tai 
ionsoons  delli^t  in  anbadtting  to  hnmHiating  and  degrading  acti  ftom  tta 
ftmak.    From  8aeiier-]faaodi»  a  noTeliet  wta  wioto  on  tfala  anljoeii 

JfoMo^  (Fr.).  Frietikm  and  manipulation  of  the  bod  J.  From  F^.^moMr, 
todiampoo. 

Mmeur  (Fr.).    A  oun  wta  practieee  i 

Mameute  (Fr.).    A  woman  who  ptactieee  i 

Mm'ML  NipploHrimped.  Ttapntfection  on  tta  temporal  beao  bddad 
tta  ear  b  called  the  aiaiMf  jwpofit.    From  fttun^^  nipple*  and  tUbr,  Hta 

MMui^la  obUmffo^ta.  TtaproliHigitionof  ttai^inalcwdttpwaidintothe 
eraninm.    From  meduOa,  nunow^  and  obkmgaim,  pvcdongad. 

MedfuUaM  ffbret.  Nervo-libfet  ooToied  with  a  mednSaiy  eheath.  Jwm 
fOMMIa,  manow. 

Mtgactphalfic.    See  MmetpkaUi^    From  ^ilrBCt  greati  and  mfSMr,  1 

MelandioVia.    MelandK>ly;  wppowd  bjr  the  andenti  to  ta 
blaefcbile.    From /iI;Uk, Uaeh. and x«a*» Uk. 

M6nibr^$  diaeam.  A  eomplez  of  igrmptome,  of  whidi  Tmi^o  ia  tta  ebkC 
occurring  with  lesions  of  the  external,  middle,  or  internal  ear.  After 
M^ni^re,  who  first  described  It. 

Mmingi^Hs.  Inflammation  of  the  meninges  of  the  brain  and  cord.  From 
fiijviy^,  membrane,  especially  that  enveloping  the  brain  and  cord ;  the  pia 
mater;  and  iiU,  suflSx  denoting  inflammation. 

Menin^go  encephalVtiB.  Inflammation  of  the  brain  and  its  membranes. 
From  firfviy^»  membrane,  eyKe<^Xog,  brain,  and  UU.  suffix  denoting  inflammation. 

Menin^go-myelVtis.  Inflammation  of  the  spinal  cord  and  its  membranes. 
From  fJLwiy^j  membrane,  fiveTijog,  marrow,  and  itis,  suffix  denoting  inflammation. 

Mesmerism,  A  form  of  hypnotism.  From  the  name  of  its  originator, 
Mesmer. 

MesocephaVie.  Term  employed  to  designate  a  skull  whose  capacity  is  be- 
tween 1350  com.  and  1450  c.cm.  (being  determined  by  filling  the  skull  with 
shot  poured  into  it  through  the  foramen  magnum).  If  less  than  1350,  the 
skull  is  said  to  be  microcephalic;  if  over  1450,  megacephalic*  From  /ceooci 
middle,  and  KetpaXtj^  head. 

Microbe.  Microbes  are  minute  unicellular  organisms  (schiaomycetes). 
The  class  includes  the  micrococcus,  bacillus,  spirillum,  etc.,  commonly  known 
as  bacteria.     From  fiMpbg^  small,  and  /3/oc,  life. 

Microcephalic.    See  Mesocephalic,    From  fwcpog,  small*  and  xe^aXij,  head. 

Migraine  (Fr.).  Pain  in  the  temporal  or  orbital  region  of  one  side  of  the 
head ;   sick  headache.    Abridged  from  Hemicrania.    From  ^/u,  half,  and 

Kpuriov,  skull. 

Military  an^eurism.  Aneurism  of  the  smallest  arteries,  of  the  cerebellum 
especially.    From  milium,  millet,  and  avevpvofui,  dilatation. 
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Aiiiliam^phre,  A  measure  of  electricity,  one-thousandth  part  of  an  amp<^re. 
From  miile,  a  thousand,  and  ampere,  unit  of  strength  of  electro -magnetic 
current  shown  by  force  of  one  volt  through  one  ohm.  From  the  name  of  a 
French  scientist. 

Milliamptreme^ters.  Instrument  for  measuring  minute  electricity,  as  by 
milliamp^res  (which  see).     From  mUliampire,  and  furpovy  measure. 

Manoma^nia,  A  form  of  mental  aberration  formerly  supposed  to  be  con- 
fined to  one  subject  of  delusion.     From  fiovog,  alone,  and  ftavta,  madness. 

MonopUfgia  or  monople^gic  paral^ym.  Paralysis  limited  to  one  organ  or 
part,  caused  by  circumscribed  lesions.    From  /iovoc.  single,  and  nXriyii,  stroke. 

Morphinoma^nia  or  Marphioma^nia.  A  morbid  craving  for  morphine. 
Mania  from  the  use  of  morphine. 

MartHm's  disease,  A  disease  commencing  with  neuralgia,  which  is  followed 
by  paresis  and  analgesia,  finally  by  one  or  more  whitlows,  with  necrosis  of 
the  phalanges.    From  Morvan,  who  described  it  in  1883. 

MyelVtif.  Inflammation  of  the  spinal  cord.  From  //veAdc,  marrow,  and 
Uis,  suffix  denoting  inflammation. 

Myodt'rophy,  Atrophy  of  a  muscle.  From  ;/vc,  muscle,  a,  privative,  and 
Tpoffj,  nourishment. 

Myopath'ie  atrophy.  Progressive  muscular  atrophy.  From  tiv^,  muscle, 
and  TTaboq,  disease;  a,  privative,  and  rpf>07,  nourishment. 

MyoscleroVic paral^ysis,  A  chronic  disease,  usually  called  pseudo-muscular 
hypertrophy  or  progressive  muscular  sclerosis,  causing  paraplegia  and  great 
increase  in  the  size  of  the  limbs.     From  /<vc.  muscle,  and  oKkripog^  hard. 

Myo^sis.  Contraction  of  the  pupil.  From  ^du,  to  close  the  eyes,  and  osis, 
suffix  denoting  morbid  condition. 

Myoton^ia,  Thomsen's  disease.  Painless  tonic  contraction  of  voluntary 
muscles,  lasting  several  seconds  at  a  time,  and  thus  interfering  with  loco- 
motion and  other  movements.    From  /luc,  muscle,  and  t6vo^,  tension. 

Mysopho^bia.  A  morbid  fear  of  being  unclean.  From  fivao^^  uncleanliness, 
and  fojio^y  fear. 

Afyxcsde^ma,  Gelatinous  infiltration  of  the  skin,  usually  accompanied  by 
dulness  of  the  senses,  slow  monotonous  speech,  and  cretinoid  aspect.  From 
fib^a^  mucus,  and  oUrifia,  a  swelling. 

Na^sion.  Craniometrically  the  median  point  of  the  naso- frontal  suture. 
From  nasus,  the  nose. 

Necroph^ilism,  Insane  sexual  desire  for  a  corpse.  From  vtKf>dc,  a  corpse, 
and  ^tXiu,  to  love. 

Ne^oplasms.  New  formations  or  growths,  as  tumors.  From  vioc,  new,  and 
TAa<T/ia,  growth. 

NeurcU^gia.  Pain  felt  over  the  distribution  of  a  nerve,  usually  without 
fever.     From  vtvfXfv^  a  nerve,  and  tV/.yor,  pain. 

Neurasthe' nia.  Nervous  exhaustion.  From  rM>oi,  a  nerve,  and  fW^'Vem, 
weakness. 

Neuri^tis.  Inflammation  of  a  nerve.  From  vivftov,  a  nerve,  and  tVu,  suffix 
denoting  inflammation. 

Neurof/lin.  A  reticular  substance  lying  between  the  ganglionic  cells  and 
nerve-fibres  in  the  brain  and  cord.  From  ifi.fHiv^  a  utrve^  and  /X/ct,  bird- 
lime, glue. 
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Neuro^ma.  A  tumor  composed  of  nerve-tissue.  From  vcvpov,  a  nerve,  and 
OTTta,  suffix  denoting  tumor. 

Neutron,  A  nerve.  The  cerebro-spinal  cord.  From  the  Greek,  vtvpov,  a 
nerve. 

Neuro^sis,  Nervous  disease  without  specified  lesions.  From  vevpov^  a 
nerve,  and  osis,  suffix  denoting  morbid  condition. 

Neurotomy.  Section  or  division  of  a  nerve.  From  vevpov,  nerve,  and  ro/iy, 
incision. 

Night'ter^rors.  A  sudden  attack  of  terror  in  sleeping  children,  as  if  of  some 
impending  danger. 

NotomyelVtis,  Inflammation  of  the  spinal  cord.  From  vcjroc,  back,  and 
fivt7MQ,  marrow. 

Nu^cleus.  The  deep  origin  of  a  nerve ;  a  group  of  cells  forming  central 
termination  of  a  nerve  or  bundle  of  nerve-fibres.     From  nucleus,  a  kernel. 

Nystag^mus.  Involuntary  rapid  movements  of  the  eyeball.  From  vwrrayfi^f 
nodding  of  the  head,  slumber. 

Oinoma^nia,  Dipsomania ;  passion  for  wine.  From  olvoc,  wine,  and  fiavia, 
madness. 

OVivary  bodies.  Oval  protuberances  on  the  lateral  surface  of  the  medulla 
oblongata.     From  oliva,  an  olive. 

Oper^culum.  Literally,  a  lid  or  cover.  A  triangular  eminence  covering  a 
considerable  portion  of  the  island  of  Beil. 

Ophthalmople^gia,  Paralysis  of  ocular  muscles.  From  b^aXfibc,  eye,  and 
T^^y^,  stroke. 

OtVtis.  Inflammation  of  the  ear.  From  o^Ci  ear,  and  itis,  suffix  denoting 
inflammation. 

Pachymeningi^tis.  Inflammation  of  the  dura  mater,  its  chronic  form  causing 
thickening  of  this  membrane.  From  Traxv^^  coarse,  thick,  fi^ty^,  membrane, 
and  iti-'<,  suffix  denoting  inflammation. 

Painful  points.  Points  on  a  neuralgic  surface,  particularly  sensitive  to 
pressure. 

Pal^muM  (adj.  pabno^dlc).  **The  twitches."  Convulsive  tic.  A  nervous 
affection  characterized  by  twitching,  by  involuntary  imitation  and  readiness 
to  perform  any  act  directed,  however  objectionable,  and  by  a  tendency  to  the 
use  of  indecent  words.     From  TraA/^^f,  twitching,  palpitation. 

PapilU'Os.  Inflammation  of  the  papilla  or  optic  disk.  From  papilla,  a 
nipple,  the  optic  disk,  and  ?7/.y,  suffix  denoting  inflammation. 

Paracen'tral  lob'ule.  Area  between  the  calloso-marginal  and  paracentral 
sulci  on  the  median  surface  of  the  cerebral  hemispheres.  From  -apa,  beyond, 
and  KEvrpov,  centre. 

Pnra'sfht^.^ia,  Morbid  perversion  of  sensibility,  as  in  numbness,  etc.  From 
TTupa,  beyond,  and  aiaOijatgy  sensation. 

Para/'f/si'i.  Impairment  or  complete  loss  of  power  of  motion  or  of  sensa- 
tion, or  of  both.  It  may  be  general  or  local.  From  irapa,  beyond,  and  ?.vu), 
to  loosen. 

Pdramiior'huna.  Convulsive  tremor  in  symmetrical  muscles,  the  spasms 
ceasing  during  sleep.  From  -rapa^  beside,  beyond,  //tf,  muscle,  and  /cPAo^, 
disturbance. 
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ParamyoUm^ia.  Tonic  muscular  spasm.  From  n-apa,  beside,  beyond,  //vc,  a 
muscle,  and  rovog,  tension. 

Paranoica.  Unsoundness  of  mind ;  crankiness.  From  napdvoia,  fatuity, 
madness  (Trapa,  beside,  beyond,  and  vovg,  the  mind). 

Parapha^iia,  Aphasia  of  conduction.  Substitution  of  words  which  do  not 
express  the  meaning  intended  to  be  conveyed.  From  irapa,  beside,  beyond, 
and  a^Gia,  aphasia. 

Paraple^gia,  Paralysis  of  the  lower  extremities.  From  napa,  beside, 
beyond,  and  trXriyn,  stroke. 

Par^esis,  Impairment  of  motor  power.  Partial  paralysis.  Sometimes  used 
synonymously  with  general  paralysis.     From  napirffUj  to  relax. 

Pari/inton^a  disease.  Paralysis  agitans,  or  shaking  palsy.  After  Parkinson, 
who  first  described  it  in  1817. 

Par  vag^um.  The  pneumogastric  nerve.  From  par,  pair,  and  vagus,  wan- 
dering. 

Pathognomon^ic.  Characteristic  of  the  disease.  From  'iraQo^,  disease,  and 
yiyviMJKUf  to  know. 

Pe^duncles,  Mainly  used  to  denote  the  three  cerebellar  processes,  the 
superior,  the  middle,  and  the  lower,  connecting  the  cerebellum  with  other 
portions  of  the  brain.     From  Jj&Uy  pedunculus,  a  small  foot. 

Perimys^ium,  The  areolar  tissue  of  striated  muscle.  From  Trepi,  around, 
and  uv^y  a  muscle. 

Periph^eral.  Relating  to  the  periphery  or  circumference,  as  peripheral 
nerves.    From  7repi<}>epeia,  circumference. 

PkrenVtU.  Inflammation  of  the  brain  or  its  membranes,  or  the  series  of 
morbid  symptoms  associated  with  it.  From  <^pvv,  mind,  and  Uis^  suffix  de- 
noting inflammation. 

Petit  mat  (Fr.).  '* Slight  disease:"  applied  in  epilepsy  to  the  initial  symp- 
toms of  the  fit. 

Pe^trow.  Hard;  resembling  stone;  as  petrous  portion  of  temporal  bone. 
From  Trirpa,  a  rock. 

Pluricord^ onat  cells.  A  variety  of  many-column  cells  of  the  spinal  cord, 
having  long  axis-cylinders.     From  plus,  many,  and  (Fr.)  cordon,  cord. 

PneunwgasUric,  Relating  to  the  lungs  and  stomach.  The  pneumogastric 
nerve  is  so  called  because  it  is  distributed  chiefiy  to  the  organs  of  the  chest 
and  abdomen.     From  tvcv/^wv,  lung,  and  yaarr^p,  stomach. 

Porio-cncephaliUis.  Acute  inflammation  of  the  cortex,  affecting  chiefiy  the 
motor  region.  From  nohdc,  hoary,  gray,  tyKi<^a?.oc,  the  brain,  and  iVw,  suffix 
denoting  inflammation. 

Poliomyeli^tis.  Inflammation  of  the  gray  matter  of  the  spinal  cord.  From 
iro?udc,  hoary,  gray,  nvtlo^,  marrow,  and  itis^  suffix  denoting  inflammation. 

Polyasthe^xia,  Abnormal  sensibility,  in  which  a  touch  impressed  at  a 
single  point  is  felt  at  two  or  more  points.  From  ttoAuc,  many,  and  atofhfoig, 
sensation. 

Pontt  Varo'Hi.  An  eminence  at  the  upper  portion  of  the  medulla  oblongata 
and  at  the  base  of  the  brain.  First  described  by  Varolius.  Ytom  pons,  a 
bridge. 

Porencephaly.  A  defect  of  structure  consisting  of  abnormal  passages  in, 
or  absence  of,  any  part  of  the  cerebrum.  From  t«/>oc,  a  passing  over,  bridge, 
and  kyKfdxihk^,  the  brain. 
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PNKv/inL  LiftonloflteMitfiu  A  tim  applkd  to  a  ipeflial  cmiqIii- 
tloo  md  fisfue  of  tibe  bndnu    Fkmmjproty  befiMw,  aad  owilrn«»  owtn. 

iVvBMi^Miit.  A  ^foadraU  kbak  on  *tlM  madiaa  tuiMe  of  tibo  ombnl 
hiBiitph^re,  in  firont  of  Hm  umiji.  Ffon  juni^  im  toot  oC  «b4  ommhi^  a 
vodge. 

Fr^om,    A  proloogAtion  or  lamiiifm.    Fwao  Lot.;  iiiowmii,  o  goiog  Imp- 

WAld. 

Pt^mpoifgim^  Dnmpomtf^  Fidal  mwmlgia  From  irptfoMrtv,  tko  toe. 
And  ^)^»  paIiu 

iV^lf^toM.     AmllltABG6Q0MBOOtolU<ngABi«UIAiri««MirtiAltoAUto 

phenomeDA  of  lila     It  k  ■mt-tiABilnotnl^  yfimum^  And  wittont  viriUo 
iiraetafe.    Fram  irpOrar,  tort^  And  rAtom^  to  monld. 

P^evfdthmmt^mUMr  kjf^pminpkff.    A  oluonic  dtooia  oAoting  pAvnpkfiA  and 
poAt  ineroAM  in  ato  <tf  tto  lower  Itoba,  Attd  oeQat^onAUj  of  tto  np^ 
Fkom  ^^wAyc,  &]aey  mummkut  ninado,  imp,  oyer.  And  rpofy,  nonrialunantb 

Btyd/fMletUt.  NaaMgiTOabfCl^toeartAineortieAloalla.  Fkoaa^x?, 
tiio  ionl  or  mind. 

jneKisA.  In  eranlotMnjr  liio  region  in  wliidi  tko  eoctremity  of  tiia  gmat 
wing  of  the  aplienoid  approaetoa  the  tontnl,  parietol.  And  temponl  bonaa. 
From  wnpw,  a  feAlher  or  wing • 

Fle^wk.  Drooping  of  tton^par  afeUd,  ton  paralyaia  of  ttolofAtar  fol* 
pebra  mnacle  or  indnration  of  tlio  ajdid*    From  vmanp,  a  fiJlii^ 

Puifvmat.  Tbm  peatarier  eBiina»ea  of  ttio  opiie  thalawina ,  Ymm^wMmmt, 
Acnahion. 

Quadrigem^inai  bo<He$.  Foor  rounded  emlDences  nnder  the  oorpna  eal- 
losum ;  the  optic  lobes.    From  qtuidrigemintu,  fourfold. 

Barbies.  Canine  madness,  or  hydrophobia  of  animals;  hydrophoblA  being 
rabies  manifesting  itself  in  the  human  being.  From  Lat.,  rabies,  madneas 
or  fury. 

Raph^e.  (More  correctly  rhaphe.)  A  line,  ridge,  or  seam  in  the  middle 
line.    From  }}a(^,  a  suture. 

Raynaud^^t  diaease.  An  affection  consisting  of  paroxysmal  attacks  of  pain, 
pallor,  coldness,  numbness,  and  ansosthesia  of  the  lower  extremities,  and  a 
gangrenous  condition  of  the  toes.    After  Raynaud,  who  described  it 

Beac/tian  of  degenera^tion.  Alteration  in  the  response  of  a  nerve  and 
muscle  to  the  galvanic  and  faradic  current,  caused  by  lesion  of  such  nerve 
and  muscle. 

Re^flexes,  Reflections  by  an  efferent  nerve  of  impressions  that  have  been 
carried  to  a  nervous  centre  by  an  afferent  nerve.  From  re,  back,  and/eeto, 
flexum,  to  bend. 

Reinforce^ ment,  A  term  applied  to  augmentation  of  reflex  response,  when 
muscular  action  or  stimulation  operates  at  the  same  time  on  different  parts 
from  those  embraced  in  the  reflex  ^circle. 

ResViJorm  bod^ies.  Two  peduncles  or  medullary  projections  from  each  side 
of  the  upper  extremity  of  the  medulla  oblongata.  From  resH8^  a  rope,  and 
forrna^  shape. 

RhackialgVtis,    A  badly  compounded  word  (literally,  inflammation  of  pain 
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in  the  spine),  denoting  what  is  sometimes  called  '*  spinal  irritation."  From 
h^X^i  spine,  aXyo^i  pain,  and  itis^  suffix  denoting  inflammation. 

Rhe^ophore.  Any  substance  conducting  the  electric  current ;  usually  the 
electrodes  held  by,  or  applied  to,  the  patient  From  ;^roc,  current,  and  f>C?», 
to  carry. 

Rhe^oBtat.  An  instrument  which  regulates  the  current  of  electricity  or 
measures  its  resistance.    From  A«>c,  a  current,  and  lorrttu,  to  stand. 

Romfberg'i  sign  or  Bymp^tom.  Uncertain,  swaying  gait,  in  the  dark  or 
with  the  eyes  closed.    After  Romberg,  who  first  described  it. 

Sadis*mus.  A  condition  that  is  the  opposite  of  Mcuochitmus^  which  see. 
In  sadismus  a  member  of  one  sex  takes  sensual  delight  in  exercising  force 
upon  one  of  the  other  sex.  From  the  name  of  the  Marquis  de  Bade,  a 
prurient  writer. 

Sagit^tal.  A  term  applied  to  a  groove,  sinus,  suture,  etc.,  of  the  skull,  from 
the  arrow-shaped  appearance.    From  sagiUa^  an  arrow. 

Saltato^ric.  Of  a  jumping,  jerky,  or  dancing  character.  From  Lat.,  «o/- 
iator,  a  dancer. 

Sclero^sis.    Induration  or  hardening  of  tissues.    From  akkripbc,  hard. 

Somnam^bulistn,  Sleep-walking.  From  Lat.,  tomnw,  sleep,  and  ambtUo, 
to  walk. 

Spcum.  Involuntary  muscular  contraction ;  a  convulsion.  From  oKOfffwct 
act  of  drawing. 

Spatmod^io,  Relating  to  or  characterized  by  spasm,  as  ipasmodic  diie<ues. 
From  (rrraafUKt  act  of  drawing. 

Spas^tic.    Relating  to  contraction.    From  aTraariKj^,  contracted. 

Spkyg^mograph,  Instrument  for  automatically  recording  the  rate  and  force 
of  the  pulse.    From  a^vy/iog^  pulsation,  and  ypd^,  to  write. 

Spini^tU.  Inflammation  of  the  spinal  cord ;  myelitis.  A  hybrid  word,  from 
tpina,  the  spine,  and  itiSf  suffix  denoting  inflammation. 

Sta^ttis  epi/€p^ticu8,  A  condition,  sometimes  fatal,  in  epilepsy,  when  one 
fit  follows  another  in  rapid,  continuous,  and  regular  succession.  From  statui, 
state,  and  knlXafiliavu,  to  seize  upon. 

Slepha^nion.  Point  at  which  the  coronal  sutures  and  temporal  lines  cross. 
From  oTEi^vTi^  the  crown. 

Str%^(v  acus^ticce.  Transverse  white  lines  on  the  inferior  portion  of  the  floor 
of  the  fourth  ventricle,  which  are  associated  with  the  roots  of  the  auditory 
nerve. 

Substan^tia  ferrugin^ea.  A  collection  of  large,  dark,  pigmented  cells  on 
the  fasciculi  teretes  of  the  fourth  ventricle  of  the  brain.  From  substantia, 
substance,  and /<rrr{/m,  iron. 

Substan^tio.  ni^gra.  A  tract  of  cerebral  gray  matter  between  the  crusta  and 
tegmentum,  consisting  of  numerous  pigmented  nerve-cells  of  irregular  shape. 
From  substantia,  substance,  and  nigra,  dark. 

SubthaVamic.     Under  the  optic  thalamus,  as  the  subthalamic  body, 

Syph^ilvf,  A  specific  infectious  venereal  disease.  Perhaps  from  avfXUi, 
to  debase,  humble,  disgrace ;  some  authorities  consider  the  derivation  to  be 
from  ovf,  swine,  and  ^/Piu,  to  love. 

Syphilo^ma.  A  syphilitic  tumor,  as  a  gumma  or  syphilitic  gummy  tumor 
of  the  brain.     From  syphilis,  and  ama,  suffix  denoting  tumor. 

45 
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.,  d^nffoaiiffitia^    Sea  S^Hmgtm&Mkm 

S^rinjfmifeii^ik.   1%«  ibrnitioii  of  m  Ibiiira  or  cftTity  in  tb«  ootd.    Ita| 
9ipc}f ,  a  hoUow  tnbe»  p^  ^nk^^  oMifOfr,  aad  Uk,  mffiz 


I«Kto.    A  WMting  ftw»j;  MBadation.    Fktmi  Lat,  lato*  to  waato  awagr. 

IlBifbe$  dom/Us.  IMnHj,  dotMd  waatidg;  a  ijiioiijiii  Ibr  |wngrwrifa 
looomotor  ataxia.    Frooi  lo^  to  waita  iaraj,  and  darmm,  back. 

IbeAyeaKc&k  Abaornialiapiditsf of tikobaait^a action.  Ynmrax^Kfip^ 
and  ffopdia,  ^a  faiearl. 

.  Sbgmmfium.  TbB  postaro-aaparior  portion  of  the  cram  ccrebiL  Lat,  a 
aofarini^. 

Iklmgue'iemiM.    Dilatation  of  tiia  aoctiCBiitiea  of  blood wab  cr  of  tba 
tt^Ilariaa.    From  reAoc,  tha  and»  ^rr^uitf^  a  ^enal,  and  Unmc.  oxtaoaion. 
•  Tm^dmhTtfJksB.   Baflto  aontraotion  of  a  Bmada,  aaaaad  bj  paconHian  of 
tti  tendon.    SaajB^jllnK. 

>  MoniKlB  (ffiminntife  of  MHMt).  Tdniiv  btlatena,  interonmnt,  Mtatlf 
painlbl  apaaniB  of  certain  mnaeolar  gronpa,  without  Iom  of  nrmarinnaawi. 
Fnun  rkrwMK^  distention,  conmUtti,  4»anip. 

f^lfanm.  A  dfaeaaa  obaraetariiad  bj  rigidity,  with  parosjaana  of  toaic 
oonynMons ;  lockjaw.    From  HnoMr*  distention,  oonTalalon,  cramp. . 

J^o^oNi*  €f^ikL  Two  mamca  of  nerfous  matter  at  the  baie  of  the  bnia, 
ftom  whifih  the  optic  nenaa  Imfe  a  partial  odgin.  From  0lti;UiyMc«  bed*  and 
MTODDc,  relating  to  sight. 

Ther^fMMjustkedamftter.    A  registering  instmment  with  wliidi  to  teat  tiia 

temperature-sense.    From  Oepiiri^  heat,  maOfictc,  sensatioD,  and  furpov,  measare. 

ITiermom^eter,  cer^ebral.  Instrument  to  determine  and  r^^ter  the  tem- 
perature of  different  regions  of  the  skull.  From  Oepfuj,  heat,  turpov,  measure, 
and  cerebrum,  brain. 

7%om^9en*8  disease.  See  Myotonia.  From  Dr.  J.  Thomsen,  of  Schleswig, 
who,  in  1876,  first  described  it  in  his  own  case. 

ITurombo^sis.  Obstruction  of  any  portion  of  the  circulatory  apparatus,  ss 
of  the  brain,  by  a  coag^Ium.    From  thrombus,  a  clot 

Tic  (Fr.).    Spasmodic  action ;  twitching. 

Tie  douloureux.  (Literally,  painful  tic.)  Painful  twitching  from  neuralgia 
of  branches  of  the  fifth  pair  of  nerves. 

TUubaHion.  A  reeling,  stumbling,  staggering  gait,  as  in  cerebellar  disease. 
From  tUubo,  to  stumble  or  totter. 

Ton^ic  spasms.  Rigid  muscular  contractions  without  relaxation.  From 
Tovo^,  tension. 

Topoal^$ia.  A  name  given  to  pain  in  different  regions  which  are  not  ana- 
tomically or  physiologically  delimited.  From  roTroc,  a  place,  and  akyo^, 
pain. 

Traum^atism.  The  condition  of  the  organism  produced  by  a  wound  or  in- 
jury.   From  Tpavfiay  a  wound. 

Trigeminus,  or  IHgem^inal  nerve.  The  fifth  pair  of  nerves,  which  divides 
into  three  branches.  From  tri,  in  composition  three,  and  ^emini,  double ; 
triplets. 
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7'riymus,  Lockjaw :  a  spastic  closure  of  the  lower  jaw.  From  rpiafio^, 
gnashing  of  the  teeth. 

Troph^ic.    Relating  to  nutrition.     From  rpo^i),  nourishment. 

Trophoneuro^m,  Failure  in  nutrition  due  to  impairment  of  nervous  action. 
From  "Tpo^^  nourishment,  and  vtvpov^  a  nerve. 

Typhoma^nia,  A  disease  characterized  by  furious  outbreaks  of  maniacal 
excitement  and  violence,  with  intermissions.  Also,  condition  of  lethargy 
and  delirium  in  typhus.    From  rv0oc,  stupor,  and  ftavia,  madness. 

Un^cinate  or  Unctna^tus  (Lat.).  Hooklike,  hooked,  furnished  with  hooks, 
as  uncinate  convolution  or  gyrus  of  the  brain,  which  terminates  in  a  hook- 
like process.    From  uncus,  a  hook. 

Vag^abond  pains.  Wandering  pains,  of  a  stabbing  and  fulgurant  kind, 
symptomatic  of  locomotor  ataxia. 

Vag^^is,    See  Par  vagum. 

Vellum  inUrpos^itum,  A  vascular  membrane  reflected  from  the  pia  mater 
into  the  interior  of  the  cerebrum  through  the  transverse  fissure.  From  velum, 
a  veil,  and  inter positus,  placed  between. 

Vellum  medulla'^ re,  A  term  variously  applied  to  the  valve  of  Vieussens, 
the  medullary  strip  associating  the  medulla  and  the  cerebellum,  and  the 
small  posterior  valve  of  the  cerebellum.  From  velum,  a  veil,  and  medulla, 
marrow. 

Ven^trad,  Toward  the  belly;  anterior  to  the  vertebral  column.  From 
venter,  belly,  and  ad,  to. 

Ven^tric/es,  Five  cavities  in  the  interior  of  the  brain,  known  as  the  two 
lateral,  the  middle,  the  fourth,  and  the  fifth  ventricles.  From  ventriculus,  a 
small  belly. 

Verbigeration.  The  repetition  by  an  insane  person  of  one  word  or  sentence 
or  sound,  but  without  sense  or  sequence.    From  verbigero,  to  talk. 

Ver^mes,  Two  medullary  projections  at  the  surface  of  the  cerebellum,  the 
vermiform  processes.    From  vermis,  a  worm. 

Ver^tebral.  Of  or  pertaining  to  a  vertebra.  Having  vertebras.  Vertebrate. 
From  vertebra,  a  spinal  bone  (verto,  to  turn). 

Ver^tigo,    Dizziness.    From  Lat.,  verto,  to  turn. 

Ver^tigo,  au^ral.  Sec  Mtnitre^s  disease.  From  verto,  to  turn,  and  auris,  the 
ear. 

Waller^ ion  law.  A  law  that  a  nerve  degenerates  in  the  direction  in  which 
tlje  impulse  is  normally  conveyed  by  it. 

Wrist-drop.  Paralysis  of  the  muscles  of  the  forearm,  induced  by  lead- 
poisoning. 

Wry-neek.  Contraction  of  the  muscles  of  the  region  of  the  neck,  gener- 
ally of  one  side,  causing  a  fixed  position  of  the  head  on  that  side. 
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ABDOMINAL  reflex,  169 
Abduoens  neire,  84,  86 
Absoen,  cerebral.    See  Oerdiral  AUcet. 
Acoenory  nerve  of  Willis,  86 
AocUnuition,  headache  ftom,  497 
Aoointlc  nerve,  88 

noclei,  88 

Btrls,  86.  88 
Acromegaly,  566 

oauaet  of,  566 

clinical  history  of,  6.V) 

diairnotiB  of,  667 

duration  of,  667 

partial,  650 

pathology  of,  567 

prognoni  of.  669 

treatment  of,  560 
Actinomyces,  intracranial,  881  ' 

Adenitis  as  a  cause  of  neuritis,  194 
Adenoma,  intracranial,  881 
iBsthesiometer.  168, 164.  688 
Alftnhand.250 
Agraphia,  41 

centre  for.  189. 140, 141 

looaliation  of,  41,  48 

motor  centres  for,  41,  48 
Agoraphobia,  689.  668 
A^noille  cach«,  164. 688 
AirKX>nduction  of  sound,  161 

electric.  112 
Alcoholic  coma,  508 

dementia,  662, 671,  672 

habit.  200.  566.  670 

insanity.  567.  658 

mania,  568.  621 

melancholia.  568 

multiple  neuritis.  567,  570 

paralysis,  286,  566.  567 

paranoia.  567,  568.  658 

paresis.  567 

pseudo-general  paresis,  567 

treatment  of  alcoholism,  572 
AlcoholiRm.  200.  566.  670.    See  also  Aleohollc. 

alcoholic  treatment  of.  572 

a  cause  of  locomotor  ataxia,  261 
of  neuralgia.  184 

coma  of;  608 

cures  for.  572 

dementia  fh)m.  652.  671. 672 

diagnosis  of.  286.  569.  675 

headache  fh^m.  496 

multiple  neuritis  of.  567,  570 
«    pathology  of.  668 

prognoens  of.  567 

symptoms  of.  566 

treatment  of.  569 

tremor  of.  A27.  567 

vertigo  of.  494 
Allgemeine  progressive  Gehimllhmung,  666 

jParalyse  der  irren,  666 
Allocheiria,  263 
Amaorosis,  tobacco.  835 
Ambiguous  cells  of  Andrleien.  55 
Amentia,  644 
American  gout,  188 
Amp6re,  107 

Amputation,  neuroma  after,  211 
Amyotrophic  lateral  sclerosis,  241. 258,  277,  856 
Amyotrophische  lateralBclerose,  277 
Anamia  as  a  cause  of  neuralgia.  182, 186 

cerebral,  854,  467 


Ansmia  cerebral,  in  insanity,  602 
headache  fh>m.  496 
neuralgic  182, 186 
with  neuritis.  202 
spinal,  854 
vertigo  of.  494 
AnsBsthesia.  detection  of,  166 
disassociated.  286,  286, 287 
Anaesthetic  area,  688 
leprosy^2S6 
sones.  262.  268 
;  Analgesia  tract,  264 
I  Analgesic  paralysis,  286 
I  AnalgesiOB.  188 

in  neuritis.  200.  201 
Anapeiratic  neuroses,  469 
Anatomy  of  brain,  84 

of  nervous  svstem,  study  at,  19 
Andriesen,  ambiguous  cells  ot,  55 
'  Aneurism  as  cause  of  myelitis,  225 
cerebral.  881 

miliary,  of  cerebrum,  806 
Angedonnerte  Melancholie,  600 
Angina  pectoris,  460. 563 
Angioma,  intracranial,  881 
Angio-sarooma  of  brain,  830 
Angular  gyrus,  hemorrhage  in,  810 
Anile-donus,  168.  276 
;  Anode.  106, 127,  236 
Ansa  lentlcularis,  70 
I  Anthropophagy.  596 
Anti-cyclone,  421 
Anti-cyclonic  neuralgia,  290 
;  Antiseptic  surgery  of  the  brain.  880 
I  Antrum,  disease  of.  as  cause  of  nemmlgla, 

188 
I  Ape-hand,  250 

.  Apertures.  Mieraejewskl's,  841 
I  Aphasia,  ataxic,  centre  for,  141 
I        centre  for,  141 

of  conduction.  41, 141 

of  interrupted  conduction,  centre  fbr,  139 

localization  of,  88.  48 

motor.  40, 43 

centre  for,  139. 141 
seat  of.  96 
!  Apoplectic  cicatrix,  807 
i        coma,  309 
cyst.  307 
dementia.  652 
I  Apoplectiform  attack,  309 

dementia.  670 
'  Apoplexy.    See  Hemorrhage. 
of  the  newborn,  321,  823 
:  Aqueduct  of  Sylvius,  64 
:  Arachnoid  cyst.  601 
I  Arborization.  25 

of  association-fibres  of  cerebellum.  51 
of  cerebellum.  74.  76 
of  fibres  fh>m  posterior  root,  81,  32 
of  motor  area.  47 
Arched  convolution.  37 
Arcuate  fibres.  48 
Area,  ansesthetic,  583 

motor.    See  Moior. 
Argvll-Robertson  pupil.  224,  261 
Aritnmomania,  6!i» 
Arm.  motor  points  of.  131 
Arrow-markings.  196 
'  Anwildsm,  chronic,  261 
;aiS3-*-^  lQI»e08 
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Arteries  or  Artery,  anterior  root,  239 
spioal,  97 
cerebellar.  97 
of  oerebrum,  89.  96.  306 
diseases  of,  cerebral  hemorrhage  from, 

308 
flssural.  239 
lenticular,  92 
median,  97 
optic,  92 

hemorrhage  from,  92 
postero-intemal  optic,  91 
posterior  spinal,  97 
radicular,  97 
spinal,  239 
vertebral,  97 
Ascending  conyolutioiis,  35 
fh>ntal  convolutions,  85,  87 
paralysis,  acute,  205, 240.  248 
parietal  convolutions,  85,  87 
Association-fibres  of  cerebellum,  49 
of  white  matter  of  brain,  48 
Astasia-abasia,  S29 
Asterion,  97,  98 
Asthenia,  cerebral,  643 

nervous.    Bee  NeuratUienia. 
Asthenopia,  156 
ocular.  536 

of  ocular  muscles,  156 
Ataxia,  171 

of  combined  sclerosis,  280 
hereditary.    See  Friedreich' 9  diaeate. 
hysterical  motor,  529 
locomotor.    See  Loeomoiar  ataxia. 
motor,  172,  261,  262 
progressive  spastic,  279 
staUc.  172,  261,  262 
tests  for,  172 
toxic,  271 
Ataxic  aphasia,  141 
paraplegia,  279,  545 
diagnosis  of,  549 
hereditary,  545 
paramyotone,  304 
Athetold  chorea,  a53,  419 

movementvS,  a49.  353,  419 
Athetosis,  319,  351 
causes  of,  352,  353 
diagnosis  of,  349,  353 
double,  351 
pathology  of,  352 
post-hemiplegic,  353 
proguosis  of.  353 
treatment  of,  353 
Atrocious  pains,  2H1 
Atrophische  Hpinallabmuug,  230 
Atrophia  musculorum  lipomatosa,  299 

progressiva,  240,  249 
Atrophic  method  of  study  of  nervous  system, 
19 
paralysis  of  children,  230 
Atrophic  musculaire  progressive,  249 

primitive  des  noyaux  moteurs,  292 
Atrophy,  fibrillary,  255 
mujjcular,  257 
myoijathlc,  249 
of  nervous  matter,  603 
of  optic  nerve.  157,  -261,  2l)2,  389 
progressive  muscular.   See  Progressive  vitis- 

cuiar  atrophy. 
of  tongue  in  bulbar  i>aralvsis,  293 
Audition,  62,  159 
Auditory  labyrinth,  540 
nerve,  H8 

lesion  of,  160 
tract,  central.  89 
Aurse,  epileptic,  S98 
Aural  vertigo.    See  Manure's  disease. 
Auto- hypnotism.  514 
Axis-cylinders,  31,  32 
histology  of,  25 
of  motor  area,  46 
of  a  nerve,  18 
process.  18 

current  through,  18 

of  motor  area,  44  , 

Axo-Leclanch6  cells,  113  i 


nACILLUS  or  BACTERIUM  of  diphtheria. 

KlebB-Loeffler.  490 
in  Landry's  diseaae,  243 
in  meningitis,  861 
ofNicolaier.475 
of  syphilis.  878 
of  tetanus,  475 

in  tubercular  meningltiB,  869 
Barometric  disturbances  as  cauaes  of  chorea, 
421 
of  neuralgia,  188 
Base  of  brain,  87, 152 
Basedow's  disease,  560 
Baskets,  terminal,  75, 77 
Battery  or  batteries,  cells  of.  105 

fiiradic.    See  i'bradie  and  Faraditm, 
galvanic.    See  Qalvtmie. 
method  of  applying,  128 
portable.  118 
stationary,  115 
wires  of,  117 
Battledore  hands,  555 
Bedsores  in  myelitis,  224.  228 
Beef-tea,  formula  for,  467 
Bell's  palsv,  206 
BelenophoDia,  658 
Beechiftigungs-Neuroeen,  460 
Bichromate  of  silver  staining,  17,  28 
Binding-posts  of  batteries,  114 
Birth-palsies,  817 
Blepharospasm,  156 
Blindness,  mental,  41,  43,  670, 676 
of  retina,  68 
word-.  41, 48 
Blood-globules  in  insanity,  oonditton  of^  607 
syphilitic  Changies  ot,  877 
white,  197 
Bloodvessels  of  cerebrum,  78, 89.  906 
Blue-line,  396 
Body  or  Bodies,  olivary,  78 
of  Luys,  70 

quadfigeminal,  60-70, 146, 152 
restiform,  67,  72 
starchy,  217 
striated,  103,  146 
subthalamic,  62,  70 
Bone-coud notion  of  sound,  161.  209 
Bones,  traumatic  diseases  of,  574 
Bouquet  of  pyramidal  cells.  53,  54 

of  pyramidal  cells  of  motor  area,  45.  46 
Brachycephalic  skull,  98 
Brain.    See  Cerebrum  and  CerebeUum. 
abscess  of.    See  Cerebral  abscess. 
actinomycosis  of,  331 
adenoma  of,  331 
anoemia  of,  354.  457 
anatomy  of,  34 
aneurism  of,  331 
angioma  of,  331 
angio-sarcoma  of,  330 
antiseptic  surgery  of,  339 
arteries  of,  89-96,  307 
base  of,  37 

lesion  of.  152 
bloodvessels  of,  89,  306 
cancer  of,  331 

-centres,  injuries  to,  as  a  means  of  study,  19 
cholesteatoma  of,  331 
circulation  of,  306 
com(>osition  of,  19 
congestion  of,  354 
convolutions  of.  34,  35,  58 
cysto-sarcoraa  of,  330 
disease  of,  56 
enchondroma  of,  331 
fibro-glioma  of,  330 
fibroma  of,  SJl 
fibro-sarcoma  of,  330 
fissures  of,  34-37,  60,  100-103 
fcetal,  pathological  conditions  oC  321.  324 
galvanization  of,  117,  125,  498 
glio-sarcoma  of.  330 
glioma  of,  57,  330 
gray  matter  of,  43 

gumma  of,  330 
ydatid  cysts  of,  331 
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Brain,  hypenemia  of,  854 

hypertrophv  of,  467 

infantile,  diseaaes  of,  321 

lipoma  of,  831 

lympho-sarcoma  of,  380 

melano-sarooma  of,  880 

multiple  sclerosis  of,  884 

myico-glioma  of,  880,  881 
•sarcoma  of,  881 

myxoma  of,  881 

nearoma  of.  881 

osteoma  of,  881 

parasitic  cysts  of.  881 

plexiform  ansio^sarooma  of,  880 

psammoma  of.  881 

peeudo-enchondroma  of,  881 
-fibroma  of.  381 
•sarcoma  of.  831 

railway,  677, 679 

sarcoma  of.    See  Sarcoma. 

sclerosis  of.  884 

softening  of;  in  insanity.  602,  604 

surgical  operatinns  on,  836 

syphilis  or.    See  SypfUit^  Intracranial. 

temperature  of,  174 

thrombi  in,  831 

tubercle  of.  329 

tumor,  diagnosis  of,  184,  461 
traumatic,  575 

white  matter  of,  48 
Bread-crumbling  position,  620 
Bridge  of  Varolius,  61,  210 
Broca's  centre,  96 
Bromism.  661.  676 
Bronzed  skin,  561 
Brow -ache,  182 
Bulbar  paralysis.  292,  298 

progressiye,  292 
Burdach,  column  of.    See  Ot>lumn  t^f  Burdaeh. 


CAISSON  disease,  246 
causation  of,  247 
clinical  history  of,  246 
diagnosis  of;  249 
pathology  of,  248 
prognons  of.  248 
treatment  of.  249 
Caissons,  rules  for  workers  in,  249 
Gijal.  method  of  staining,  17 
sensory  motor  tract  of.  32 
staining  nerve^cells  of,  17 
Oalcarine  fissure.  37 
Galloeo-marginal  fissure,  .S7 
Canals,  central,  of  spinal  cord.  84 

circular,  of  labyrinth,  78 
Cancer,  intracranial,  331 
of  brain,  331 
on  nerves,  211 
Capsule,  endothelial,  of  ganglionic  oelU,  80 
external,  60 
internal,  58 

lesions  of,  145 
Carcinoma,  intracranial,  831 

on  nerves,  211 
Caries,  spinal,  pain  of,  185 

vertebral,  2«9 
Carphologla,  566 
Catalepsy.  513.  516 
Cataplexy.  613.  515 
Cathode,  106. 12S,  235 
Caudate  nucleus.  57,  61 
Cauterization  in  locomotor  ataxia,  274 
Cautery,  electric,  106 

galvanic,  106 
Cell  or  Cells,  ambiguous,  of  Andriezen,  55 
Axo-Iieclanch6,  118 
of  battery.  105 
chloride  of  silver,  113 
column*,  of  spinal  cord,  27,  29. 78 
commissural.  26,  27 

of  spinal  cord,  27.  29,  80 
connective-tissue,  197 
cortical  connections  of,  62 
Daniell.  107 
Deiters'  32,  217 
Ediaon-Lalande,  113, 114 


Cell  or  Cells,  epithelial,  32 

transfbrmations  of,  88 
ftisiform,  of  molecular  layer,  44 
of  galvanic  battery,  112 

ganglionic,  80 
renet,  118 
Law,  118 
Leclanch4, 118 

many-column,  of  spinal  cord,  28,  80 
of  MartinotU,  47 
nerve.    See  Nerve-^dU. 
neurogliar,  32 
nuclei  of,  82 

pluricordonal,  of  spinal  cord,  28.  80 
polymorphous,  of  motor  area,  40 
psychical,  46 
of  Purkinie.  72.  74 
pyramidal,  of  motor  area,  44 
retinal,  87 

root-,  of  spinal  cord,  27 
sensory,  of  Qolgi,  54 
spider-,  82 
spinal  oord,  27 
Stammers'.  118 
star-shaped,  74 

of  molecular  layer,  44 
triangular,  of  molecular  layer,  44 
!  CelluUAigal  currenU,  18,  52 

fibres.  24 
I  Cellolipetal  currents,  18,  52 
Centimlauditorv  tract,  80 

canal  of  spinal  oord,  64 
;        ganglia  of  corpus  striatum,  108 
Centre  for  agraphia,  189, 140, 141 

for  aphasia.  141 
I  of  interrupted  conduction,  139 

Broca's,  96 
'        in  the  convolutions,  88,  48 
oorUcal,  38,  48, 139, 140 
heat.  108. 146 
mind,  142 
motor.    See  Motor. 

aphasia,  189, 141 
for  muscular  sense,  189 
optic,  87 
for  pain,  189 
of  speech,  40,  48 
for  touch,  189 

vasomotor,  of  medulla  oblongata,  406 

for  vision,  189. 140. 150 

for  word-blindness.  189. 140, 141 

•deafhess,  139, 140, 141 

Centrifugal  fibres  of  posterior  root,  80 

Centripetal  fibres  of  posterior  root,  80 

of  white  matter.  48 
Centrum  ovale,  67,  81 
lesions  of.  142 
tumors  of,  836 
Cerebellar  arteries,  97 
column,  direct,  79 
disease,  diagnosis  of,  271 
tract,  sensory,  73 
vertigo,  327 
Cerebellum,    See  also  Brain  and  OgrtbtUar. 
anatomy  of,  34 

and  functions  of,  72,  73 
and  cerebrum,  connection  between,  78 
arborization  of,  74.  76 
association-fibres  of,  49 
bloodvessels  of,  89 
coK>rdination  by,  73 
disease  of.  diagnosis  of,  281 
fibres  f^m  spinal  oord  to,  77 
functions  of  cortex  of.  78 
granular  layer  of,  74,  75 
hemispheres  of,  72 
hemorrhage  in,  310 
histology  of,  73 
I        inhibitory  powers  of,  73 

lesions  or,  149 
I        molecular  layer  of.  74 
motor  tiacts  fh>m.  78 
I        nervous  currents  through.  76 
I        peduncles  of.    See  PcduneU*^  eertbetiar. 
!         tumors  of,  836 
I        white  substance  of,  74, 76 
I  Cerebral  abscess,  372 
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Oenteml  abtoenai,  oumm  d,  872 
dlacwMris  of .  S78 
loeaUntion  of;  978 
opamtion  fbr,  S78 
pMhokMj  oi;  S72 
prafDOBi^STS 
■jniptoan  o£  S7< 
traauDent  of,  878 


864.602 

1,806,881 


anrarlBn,  1 

mrtateB,  posterior,  n 

Mtlienla,(MI 

etTonlatton,  806 

diiMwe,  diajgnodt  d,  426 

anboU,  QompoiltSon  ol  806 

ezhanatioo,  dementU  fhm,  ft 
after  Inflwlty^Md 

bemoniiejie.  B&^Bemorrkagt, 

bypemnla,  864 

InmomMtlkm,  602 

lociallnitfon  ot  86^  48 

iMHiTMthfifile  648 

paldMofohlldbood,  812, 815 
oaiiMttonoC815 
oontmoture  in,  816 
dlafiiodaor,816 
dipbglaiii.816 
history  oi;  815 


peiMiliof,816 
nin7816.r~ 


Ghorae,  barometrio  InfliMDeii  on,  4X1 
oinsM  Qff,  422 
el«eiile,8«2,41t,481.4a8 

cUnloalhfiocyoMlf 
devalopmeat^  428 
diagnoiit  at,  271, 862;  420^  461, 827 
diuatloQor,421 


.418 
eieditarla.842 
■feetialn  In,  422 
llMlllarj  mo* 


ItmetlonaL  8K 
galvaiilattloQ  in, 
__ a^  413 


848 


nioTenMnliQi;4U 


■ennanoranii. 
EemipIeRie.  819 
lieredlttnr.8C 
r<<4l8 


patliolOf7oi;821 
psognoni  oC  825 
■peeeh-deKBeti  in,  816 
■jmptonuiof,  816 
treatment  of,  825 
poraitjofGoM^ni 

temperattue,  145, 174, 878 

tiiemiometer,  878 

titarmometry,  145^  174, 878 

tumorB.l86.  461.  575 

▼eins,  thromboAiB  of.  821,  S24 

▼entricles,  hydrops  of,  367  j 

Cerebritis,  focal.  602  I 

Cerebro-spinal  axis,  hemorrhage  in,  810  , 

epidemics,  225  ' 

meningitis.    Sec  MeningitU.  \ 

nervous  s>'Btem,  diseases  of.  354 

syphilis,  260.  271 ,  288.  381 ,  384  I 

cerebrum.    See  Brain  and  Oerfbral.  ■ 

anatomy  of,  19.  34 

arterial  supply  of,  306  I 

arteries  of  cortex  of.  92 

association-fibres  of.  48 

bloodvessels  of.  89 

and  cerebellum,  connection  between,  78 

cortex  of,  arteries  of.  92  i 

yellow  softening  of,  94 

diseases  of,  315 

fibres  fVom  spinal  cord  to,  77 

fissares  of,  84,  101 

ftinctions  of.  43 
of  cortex  of,  73 

ganglia  of,  57  > 

gray  matter  of,  organ  of  mind,  55,  644 

infiammation  of.  602 

localization  of  lesions  in,  139  | 

miliar}'  aneurism  of,  306  ; 

pyramids  of.  66,  67  ' 

ventricles  of.  57  i 

Cervical  pachymeningitis.  285 

sympathetic,  afl'ections  of,  563 
Chiasm  of  acoustic  stris,  88 

optic  nerve.  61,  87 
Chilnhood,  brain-diseases  of;  321 
Children,  atrophic  paralysis  of,  230 

cerebral  iwlsy  of.  312,  315 

C(mvulsions  of,  316 

essential  jiaralysis  of,  280 
Chloral,  hypnotic  action  of.  501f« 
Chloralamin,  hypnotic  action  of,  501 
Chloride  of  silver  cell,  113 
Choked  disk,  157,  :Vi8 
Cholesteatoma,  intracranial,  331 
Chorea,  418 

athetoid.  353.  419 


Hnntliigtbn'a,842 
oanBeior.848 
elinloal  history  oi;  844 
danelnc  mofementa  oC  84^  848 
dianioasor.884.848 
edokMTor,848 
heredi&in,848 
history  of;  842 

pathoIonrof;s46 

procnonof.848 
symptoms  ot  844 
tfeateientoi;8Sl 

hysterical,  860 

in6MstioD  as  oaose  of,  425 

magna,  418 

miijor,860 

miOHHirganisiiiS  in,  424 

paretic  419 

patiiology  ot  428 

post^pSratte,  419 

post-hemiplegie,  888, 419 

of  pregnancy.  419, 421 

prognosis  of,  426 

relapse  of.  421 

rheumatic.  420 

rhythmic,  diagnosis  of,  850 

simulation  of,  420 

spastic  319 

Sydenham's.  334.  348,  348,  892,  419 

traumatic,  575 

treatment  of.  426 

tremor  of.  527 

violent,  420 
Chor^  chronique.  342 

elinique  h^r^ditaire,  342 

de  I'adulte.  342 

vulgaire  chez  les  veillards,  342 
Choreomania.  418 
Chvostek  symptom  In  tetany,  480 
Choreomania.  418 
Cicatrix,  apoplectic.  307 
neuralgia  in.  183 
Cincture-feeling  or  sensation,  214,  240,  268 
Circle  of  Willis.  89.  90 
Circuit,  closing.  285 

opening.  235 

short,  116 
Circular  canals  of  labyrinth,  78 

insanity,  626.  627.  632.  634 
Circulation,  cerebral,  306 
Circumcision  for  reflex  nervous  disorders,  586 
Cingulum,  49 

Clark,  column  of.  24,  27.  29, 72,  265.  267,  280 
Claustrophobia.  589,  658 
Claustrum.  60 
Claw-hand,  251,  277 
Climbing-fibres,  76 
Clonus,  ankle-.  168,  275 

foot-,  168 
Closing,  negative,  127, 128,  235 

posiUve,  127. 128.  285 
Clots  in  cerebral  sinuses,  358.    See  Thrtmbatii. 
Clownishness  of  epilepsy,  896 
Cocainic  insanity,  658 
Cocainism,  diagnosis  of,  651 
Cochlear  nerve,  88 
Coil,  Dubois-Reymond,  115 

secondary,  110 
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,  treatment  of,  226,  292 
I  tumor.  225 
•pby,  llpomatouB,  299 
uc  atrophv,  249 
,  traumatic,  674 
rotio  paralysis,  299 
3  oontractlons,  169 
a.    See  ThomMen't  Disease. 
3bU.6M 

glatinoea,  nerroos  system  of,  81 
tma,5fiO 
eoi561 

cal  history  of.  660 
iioai8  0f,5M,658 
-i«yof,661 
rTaf,660 
logy  of  551 
.oaBof;564 
'I  extract  in,  554 
lud  in.  568 
•jnt  of,  554 

•a.  Intracranial.  880, 881 
iitracranial,  881 
•n  nerves,  211 
la,  intracranial,  831 


minatton  of,  162 


I  Nerve  or  Nerves,  -resection,  192 

intracranial,  193 
I  rupture  of.  192 

I  -section,  192 

!  seventh.  A4,  86 

sixth,  84.  86 
•stretching,  192 
I  third  pair  of.  Hi 

j  trigeminal,  84-^ 

I  trochlear,  84,  8.') 

-trunk  neuromata,  210,  211 
-tiunoni.  210,  211 
I  vestibular,  73,  88 

I  of  Willis,  accessorv.  86 

Nervous  centres,  artillcial  irritation  of.  20 
I  connective  tissue  of,  32 

effect  of  electricity  on,  20 
I        current,  18, 80 

through  cerebellum.  76 
diseases.    See  Nrrvout  System,  diseases  qf. 
,  microbic,  472 

I  reflex,  681 

i        exhaustion.  448 
prostration,  448 
I        symptoms  of  diseases,  493 

system,  anatomy  and  i)hyRiology  of,  17,  26 
cerebro-spinal.  17.  26.  354. 
diseases  of,  17.  439,  472,  493,  531,  562 
functions  of.  19 
histology  of,  17 
method  of  studying.  19 

by  atrophic  method.  19 
by  coloring  method,  19 
by     compamtive     anatomy 
methodf.  19 
I  by  congenital  arrest  of  develop- 

ment, 20 
malformation.  20 
by  continuous  sections,  19 
by  continuous  developmental 

method,  19. 28 
by  embryological  method,  19 
llechsigV  19,21 
Qerlach's,  19 
Qudden's,  19 
Meynert's,  19 

by    pathological    anatomical 
method.  20 
.    physiological  method.  20 
by  pbsrsiological  method,  20 
by  secondiuy  degeneration 

method.  20,  22 
Torek's.  20 
by  vivisection.  20 
railway  Injuries  of.  see  Railway  brain, 
Railway  injuries  cind  Railway  spine. 
qrphilis  of.  .£27,  '282,  289.  335,  878 
traumatic  diseases  of,  678 
weaknefs,  440 
Neural  disease,  neuralgia  from.  183 

growths,  byperplaiktic.  210 
Neuralgia,  178 

fh>m  alooboHsm,  184 

anamlc,  182. 186 

anatomioal  localisation  of,  182 

antiOTClonlc,  290 

aDtral,188 

barometric  disturbances  causing,  183 

oauaes  of,  181 

cervical.  179 

oervioo-bimchial.  179 

-ocdpilal.  179 
in  doatrfx.  IKS 
eUnioal  history  of.  178 
deDtol,182 
flrom  diabetes.  184 
diagooiisof,  184 
dono-interonsUl.  179, 188, 190 
etoetridty  in.  190 
flrom  eyestrain,  182 
iuadlsmin.  190 
Jbmoiml,  179 
ftiffdble  flexion  in,  192 
flMidrojant,  183 
after  ftacture,  188 
ftmetional  changes  in.  Ihu 
-      '      in,  190 
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Canecu,  lesions  of,  151 
Current,  cellullftigal,  18,  52 

oellolipetal,  18,  52 

collector,  109 

constant,  107,  111,  112 

continued,  105 

defective,  causes  of,  115 

Edison,  117 

effect  on  resistance  of  skin,  121 

electric,  106, 107 

fiaradic,  109 

and  galyanic,  compared,  126 

Sklvanic,  105. 109,  111 
duced.  109. 110 

inducUon,  109, 110 

interrupted,  105. 109, 110 

negative,  106 

nervous,  celluliftigal,  18 
cellulipetal,  ll 
transmission  of,  80 

positive,  106 

secondary.  110 

-selector.  114 

voltaic,  105, 109,  111 
Cntaneous  reflexes.  169 
Cylinders,  axis-.    See  AxU. 
C^rtometer,  101 
Cystitis  in  myelitis.  229 
Cyst,  apoplectic,  307 

arachnoid,  601 

hydatic.  intracranial,  381 

parasitic,  intracranial,  831 
Qystoearooma  of  brain,  330 


TVANCE,  ghost,  418 
1/Me8siah,418 

of  St.  Anthony,  418 
of  St  Guy,  418 
of  St.  John,  418 
of  St.  Modesty.  418 
of  St.  Vitus,  418 
plague,  418 
Daniell  cell,  107 
Deafness,  mental.  40,  43. 159 

word-.    See  Word-deafness. 
Decussation  of  nerve-fibres  in  spinal  cord,  81 
of  sensory  paths,  80 
tegmental,  of  Forel,  70 
of  Meynert,  70 
Degeneration,  fait  v.  197 

of  ganglion-cells  in  paralysis,  294 
partial,  255 

of  posterior  column.  266 
quantitative  reaction  of,  129 
reaction  of.  105.  128,  185,  195,  23.^,  256 
spinal,  syphilitic,  271 
Degenerative  lesions,  in  study  of  nervous  sys 

tem,  19,  21 
Deglutition,  imijaired,  in   bulbar  paralysis, 

293 
Deiters*  cells.  32,  217 

histr)log>'  of  nerve-cells,  18 
nucleus,  73 
Delirants  chrouiques,  C)'*7 
Delirium,  685 
acute,  G;i8 

clinical  history  of.  685 
diagnosis  of.  651,  685 
etiology  of.  685 
grave,  621,  638 

diagnosis  of,  638,  686 
lesions  of,  638 
prognosis  of,  639 
symptoms  of,  6:W 
treatment  of,  639 
muttering,  686 
of  grandeur,  669 
of  meningitis,  621 
post-fcbrile.  622.  687 
prognosis  of.  <>85 
treatment  of.  «)86 
tremens,  566.  621 

diagnosis  of,  569,  641 
symptoms  of,  566 
f)rognosis  of.  567 
treatment  of,  r»69 


Delusional  insanity.    See  Paranoia. 


stupor,  640 
Delusions,  586 
hysterical,  461 
of  grandeur,  667,  650, 688 
of  persecution,  667,  668,  688 
primordial,  586 
Bystematized,  657 
unsystematized,  664 
D^mence  paralytique,  666 
Dementia,  643, 669,  689 
acute,  644 

alcoholic,  652,  671,  672 
apoplectic,  652 
apoplectiform,  670 
diabetic.  653 

diagnosis  of.  615,  650,  674 
e^ptic,  633 

flx)m  cerebral  exhaustion,  644 
from  organic  disease.  652 
in  convalescence,  649 
nephritic,  652 
neurasthenic,  653 
of  ftinctional  insanity,  652 
paralytic,  S80,  475,  575,  666 

affections  of  senses  in,  670 

alcoholic,  672 

apoplectiform,  670 

Clinical  history  of.  666 

diagnosis  of.  61^.  651 ,  678,  684 

epileptiform,  670 

etiology  of,  671 

maniacal  stage  of,  669 

melancholiac  stage  ot  669 

pathology  of,  676 

prodromal  stage  of,  666 

prognosis  of.  675 

pupillary  alterations  of,  668 

syphilitic,  678 

treatment  of,  682 
paranoides.  688 

cUnic^  history  of,  683 

diagnosis  of,  684 

treatment  of.  684 
paretic.  303,  333.  442.  644.  666 
pathological  anatomy  of,  649 
post-melancholiac,  677 
primary,  643,  644 

diagnosis  of,  674.  684 

treatment  of,  653.  654 
secondary,  643,  648,  674 
senile,  644,  646 

fjara lysis  of,  64S 

symptoms  of,  646 

treatment  of,  655 

tremor  of.  648 
from  shock.  643 
terminal.  649,  t>53 
treatment  of,  653 
Developmental  study  of  nervous  system,  1'.' 
Diabetes  as  cause  of  neuralgia,  184 
Diabetic  coma,  508 
dementia,  653 
Diseases  of  nervous  system.  17,  439,  472,  493. 

531 
Diamine  in  tetanus,  475 
Dlffuser,  electric.  107 
Digiti  mortui,  451,  563 
Diphtheritic  paralysis,  488 

bacillus  of,  490 

clinical  symptoms  of,  488 

diagnosis  of,  490 

electricity  in,  490.492 

faradization  in.  492 

gymnastic  exercises  in,  492 

history  of.  488 

massage  in,  491 

micro-organisms  of,  490 

multiple,  489 

of  the  palate.  489 

pathological  anatomy  of.  4s'9 

prognosis  of.  490 

treatment  of,  490 
Diplegia,  315,  316 
Diploe,  hemorrhage  from.  339 
Diplopia,  156 
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Dipoomania,  658 
DiBk,  choked,  157.  828 
Dineminated  scleroeiB.    See  SelerotU. 
Diver's  paralysis.  246 
Dolichocephalic  skull.  98 
Dubois-Revmond  coil.  115 
DysiBstheaa  in  myelitis,  214 
Dynamometer.  173 
Dystrophy,  chronic  muscalar.  249 


EAR*DI9EA8E  a  cause  of  meningitis,  240.  860 
external,  diseases  of.  688.  542 

internal,  diseases  of.  588.  542 

middle,  diseases  of.  161,  588.  542 
nerves  to.  209 

nainin.  504 
Earth,  sero  potential,  106 
EoholaUe.  439,  430 
BcstacY,  511 
Edison  current,  117 

Lalande  cell,  113, 114 
Electric  air,  112 

cautery,  106 

chorea,  429 

current,  106 

measurement  of,  107 
regulation  of,  107 

diiniser.  107 

Ughting.  117 

shock.  108 

sparks,  112 
Electricity.  105.  118.    See  EUetrifieaHon,  EUc- 
trizaOon,  F\iradic.  Oalvanie,  etc. 

applications  of,  in  disease,  105, 180 

in  bulbar  paralysis.  295 

diagnostic  uses  of,  125 

indiphtheritlc  paralysis,  490,  402 

dosage  of,  107 

efftet  of,  on  nenrouR  centres,  20 

faradic.     See  Fnradic,  Ftiraditm,  and  Far- 
adization. 

frictional,  105. 112 

galvanic,  105-112    See  Galvanic,  Galvanitm, 
and  Oalvanitation, 

Instrumenu  of,  105 

in  lead-poisoning,  396 

in  locomotor  ataxia,  273 

in  multiple  neuritis,  206 

in  neuralgia.  190 

in  neurasthenia,  468 

in  neuritis.  201 

in  progressive  muscular  atrophy,  250 

staUc.  105. 112 

as  test  of  pain,  165 

unit  of,  107 

voltaic,  105-112.     See  Oalmnie.  Oalvanitm, 
etc. 
Electrification  of  the  body,  106 

negative.  106 

positive.  106 
Electrization  of  special  muscles  and  nerves. 

180 
Electro-moUve  force,  106 
Electro-therapeutics,  107 
Electrodes,  107. 117 

interrupting.  122 

various  forms  of,  117 

wetUng  of,  121 
Electrolysis.  107 

rheosUts  for.  117 
Eleventh  nerve.  85 
Emboli.  808, 311 

Intracranial.  306 

pigment,  in  cerebral  vessels,  308 
Embolus,  72 

Embryological  study  of  nervous  system,  10 
Bmprosthotonus,  477 
Encephalitis,  congenital,  of  Virchow.  821,  328 

in&ntile,  821 

traumatic,  574 
Enchondroma.  intracranial,  331 
End-baskets  of  Kiilliker,  75.  77 
Endarteritis  a  cause  of  cerebral  hemorrhage, 

807 
EntartungreacUon,  235 


Endothelial  capsule  of  ganglionic  cells,  30 
Epidemic  defined.  483 
Epilepsia  sanatoria,  418 
Epilepsie,  897 


Jarv«,  899 
pilepsy,  i 


Epilepsy,  897 
!        causation  of,  401 

clownishness  of,  898 

coma  of.  507 

diagnosis  of,  406,  425.  488 

grand  mal,  397 
I        history  of,  897 

idiopathic,  406 

Jacksonian,  401 

larvated,  899 

larvngeal.  897,  498 

lesions  of.  402 

major,  397 

masked,  899 

minor.  397 

modus  operandi  of,  404 

operations  for.  406 

organic,  401 

ovariotomy  for.  684 

pathology  of,  402 

pathological  anatomv  of,  402 

peripheral  irritation  in,  408 

petit  mal,  897 

procursive,  897 

prognosis  of,  407 

pupil  in,  400 

saltatory.  418 

simulation  of,  407 

spinal,  168 

symptoms  of,  897,  406 
I        syphilitic,  8M0 
'        traumatic,  575 

treatment  of,  408 

trephining  for,  468 
'        types  of,  897 

with  migraine.  400,  412,  418 
I  Epileptic  aunp,  398 

coma,  507 

convulsion,  simulation  of,  407 
,        dementia,  633 
I        insanity.    See  Intanity,  EpiUpHe. 

pigmentary  degeneration  in,  605 

migraine,  400,  412,  418 

stupor.  6X2 
Epileptiform  dementia.  670 
Epithelial  cells.  32,  33 

corpuscles.  32 
EpizUoty.  482 
Ergotism,  chronic.  261 
Erotic  fetichism,  597 
Erotomania,  661 
Erythromelalgia.  564 
Essential  infkntile  paralysis,  205,  230.  575 
EUt  cribl^.  355 
Exhaustion,  cerebral.  644. 649 
Exophoria,  treatment  of.  418 
Exophthalmic  goitre.  560 

aiagnosis  of.  561 

galvanization  in,  562 

pathology  of.  561 

prognotts  of,  562 

symptoms  of.  560 
i        treatment  of.  562 
Exopbthalmus.  560 
Expression,  defects  of,  141 
External  capsule,  60 
Extravasations  of  blood,  spinal,  240,  245 
E>'e,  conjugate  deviations  of,  156,  800 

examination  of,  154 

with  ophthalmoioope,  157 

movements  of,  154 

muscles  of.  154 

asthenopia  of,  166 
lesions  of,  147 
I        nerves  distributed  to.  154 

paralysis  of  muscles  of,  154, 156,  296 
Eyeballs,  oscillation  of.  156 
Eye4(train,  headache  (rum,  406 

in  chorea.  422 

neuralgia  from,  182 
I         pain  of;  502 

vertigo  from,  494 
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FACE»  mo  lot  palolA  of.  ISO 
Faci&l  hetu^Atrophj,  &l? 

bnu)che»  of*  2D9 
dlaiTibutioii  of,  2i)P 
lesion  of  nycleuA  of,  2(n,  210 
mnt4ir  polnt«  of.  210 
neuritlji  of,  210 
ueuromKOf,  211 
p^T^  29Si 
fxtalfslB,  2II& 

tioptio-tieanKlB,  295 

type  of  Inlkncy  hi  musealar  atiophy, 
250. 2St 
Fa-llimbt.  3ff7 
Fl&Iret's  lotellecliial  Rmnd  mAli  6S3,  €34,  68S 

fk^^Ut  mai.  ta-J,  6H.  085 

FAimdtc  bAttcTy ,  ua.  111 .  llii,  Se«  #ltra<U£a(imi. 

■  erjmjpureil  uitti  ^iiIVrinTr  hittery*  111 

■  correTit    :ii*.4 

mdwttlijilfuiiejil 


iiidipiittiMtttej 
mlatd-poiioiS 
iniiiiPMaofii  SU 


Hearof  locaUtfesTsw,  891, 656 
of  pollution,  589 
pneoordial.  611 
Fenrier,  localizatloM  of,  89 
Fetichism,  eroUc,  G97 
Fibres,  arcuate.  48 
climbing-,  76 
commissural,  of  cerebellum.  51 

of  cerebrum,  51 
garland-shaped,  of  Stilling.  49 
meduliated,  of  tbe  brain,  47 
mossy,  76 
optic,  62 
parallel,  77 
of  Stilling,  49 
tangential.  48,  52 
Fibrillary  atrophy,  255 
Fibro-glioma  of  brain,  390 
sarcoma  of  brain.  330 
Fibroma.  Intracranial,  381 
Fibromata  of  nerves,  211 
Fifth  nerve,  86 
Fifth  pair,  sensory  root  oC  66 
Figures,  mania  for,  658 
Fingers,  dead,  451.  563 
Fissural  artery,  239 

Fissure  or  Fissures,  anterior  occipital,  103 
of  the  brain.  34. 100 
calcarine,  37 
calloso-marginal,  37 
cerebral.  34, 100 
of  the  cerebrum,  84, 100 
frontal.  35, 101, 102 
interparietal.  36 
longitudinal,  35. 101 
parietal,  36, 102 
parieto-occiptal,  36.  37, 102 
prseoentral,  35, 102 
of  Rolando,  34, 101 
of  Sylvius,  34,  60. 101 
temporal,  36. 102 
Fl^au  de  la  danse,  418 
Flechsig,  developmental  studies  of,  19, 21 


tfleri<Mi,  ibrcible.  Id  neutalgl*,  19S' 
Viexof  miiftol^^  ootxtmctute  oC  I70 
Fccliis,  hmln  of,  leslond  oif,  32t«  33( 
Folie  k  dotjble  forme,  627 
k  fbrm^  alterujei,  6:^ 
drcQlalre.  $£I 

dm  autl-vivlflecttofililsi^  Sm,  M 
de  doiite,  MtO,  615,  658 
Foil  y  of  doubt.  590,  £13,  dSS  i 

Fooi^lonuB.  Itfa  I 

'Jerk,  tm  ■ 

Foramen  of  Ma  gendle,  341 
Forcible  fltfjcion  in  n«iimlgla.  112 
Forennu,  motor  (lolGts  of,  l;£ 
Forel.  K^g^ineiitaj  ^lecu^sation  of,  "o 
Formication  In  myetUl^,  214 
Foudrojant  nearalina,  18S 

fAins,  261 
FraeturCf  as  eatise  of  myeUliii  an 
neuralgia  aft«r>  129 
of  skr»Il,  dktuosis  ot  S!2 
of  verelebraB,  289 
Frer]£^,  traiiiJUiry,  63t.  «3<S,  fj3S 
Frictlonal  eteolddly.  105, 112 
Fried deh't  dtseaae,  ^,  271,  545 
<»aseB  ot  Hfi 

dls^rnodiof,  340,  MB  j 

lotims  ot  ^^  I 

patholoiT  of,  tj46  I 

PTOgoom  oC  549 
Bombii^  iTmiifiom  in,  54fi   j 
aymptonis  ol^  M5 
treatmeDt  of,  EH9 
Frontal  (Xiovolu^on*.  35,  ST 
AisuTi^,  35,  ]01,l(r2 
\obiit  hiVO^Ytmmn  oC  In 
142 
Fulgumtit  paln^,  2fil 
Ful^loatink  palns^  261 
Ftmctkiai,  (ooaJljaUoe  of.    See  J 
F^mdamental  column,  78 

traet  of  anterior  eolumn,  'JZ 
Fuwf  tnnsJtorliiA.  C&l^  638  | 

Fury.  DianU  wUb,  (iS4 

traoMltory,  &^1,  Ii3d,  638 
Fufii^uF  ilegvDemtioti  in  luu^lty,  ^4S 
Fiislfonn   cellis  k'I  mo^ei:iilar   layer  of 
area.  44 
lobe.S7 
lobule,  hemorrhage  in,  810 


GAIT,  spasmodic,  275 
spastic,  275 
Galvanic  batteriee.  106. 109. 110.  111.  112 

battery  compared  with  fiumdie  battery,  111 

cells  of.  105-112 
cautery,  106 
current,  109.  Ill 

compared  with  fiuadie.  126 

reaction  of  nerve  to,  127  . 

electricity.  105. 112  See  Ootoontaitaiid  W- 
vanizaHon, 

definition  of,  109 

reqgfulation  of,  109 
Galvanism.    See  Gaivaadc  EUdridtit  and  Qai- 

vtLuization, 
Galvanization,  cerebral,  117, 125, 498 
in  chorea,  428 

in  diseases  of  sympathetic.  564 
in  exophthalmic  goitre,  562 
in  headache,  498 
in  hysteria,  445 
in  lead -poisoning,  896 
in  locomotor  ataxia,  278 
in  melancholia,  618 
in  multiple  neuritis.  206 
muscular  response  to,  129 
in  neuralgia.  190 
in  neurasthenia,  468 
in  neuritis,  201 
in  occupation-nenioses,  472 
in  palmus.  434 
in  paralvsis  agitans,  528 
of  peripheral  nerve,  125 
in  progressive  muscular  atrophy,  259 
of  spinal  cord,  117, 125 
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Qalviirtwrtop  ia  wry-neck,  07 

G*lT«iMiDeter.  Ill 

eeotnlor  optic Thakmm.  UB 

ct  cereteum,  S7 

exciaton  oC  in  nffinlfto,  tfS 
Ganslioo-ceniL  ftmctiooi  oC  50* 

of  motor  nuclei.  dogCDomtkn  oC  2M 
Gftnctton  of  Oorti. « 

ti— wriin.  lemovnl  of.  19S 

of  Senr|»,9S 
Gnngiionlc  cells.  90 
GnrlMKUhnped  fitafw  of  SIUli]«.  49 
Oef  rian  gmngHon.  lemoffml  oC  1» 
GMCzie  cxlM.^.  275 
Qeistkerae.  195 
Gelnlinoos  mfaKance.  t^  365 
GcDCfml  parmlyfis.  666 
Of  InnLne,  666 

,666     

»bodie».60 
body,  lateiml.  61 
middle.  <n 
Genital  irriiatioii    m   cftow  of  nennlgia, 

18S 
Genito-ozinary  fHwwt.  reflex  ^jmplums  oC 

585 
Qennaii,  layer  oC  o2 
Gena,d» 

recnrratum,  236 
Gerlacb'8  study  of  nerroos  system,  19 
Ghost  uanoe.  418 
Gigantism.  558 

Gixdle-feelii^  or  Benwtion,  114,  IMO,  268 
Glabella,  97.  9? 
Gland.  pineaL  70 
Glioma  of  brain.  33D 

telangiectatic.  880 
Gliomau.  cerebellar.  2M 
in  syringomyelicis,  283 
on  nerres.  211 
GUods,  268.  2»4 

Glio-sarcoma.  intracranial,  880 
Globus  hystericus.  43$ 
GloBso- pharyngeal  nerre.  $4-«7 

nnclens.  Inicm  of.  295 
Gloesy  skin.  185. 1116 

Goitre,  exophthalmic.    See  Earpkikabmic 
Golgi,  cerebral  porosity  ot  325 
method  of  staining.  17.31 
sensitive  corpuscles  of.  47 
sensory  cells  of.  54 
Goll.  column  of,  21,  72.  78.  265.  286,  267,  280 
Gout,  a  cause  of  neuralgia.  181 
American.  188 
treatment  of.  188 
rertigo  of.  494 
Gowers,  column  of.  21,  79.  264,  280 
Grand  mal.  3V7 

intellectual,  of  FAlret,  632,  634.  685 
Gmndeur.  delirium  of.  669 

delusions  of.  657.  659.  683 
Granular  layer  of  cerebellum.  74,  75 
Gray  matter  of  cerebrum,  cells  of.  18 
cornuA  of,  20 
flinctioos  of.  19 
histology  of,  43 
horns  ot,  20 
location  of.  19 

origin  of  cranial  nerves  fh>m,  65 
organ  of  mind,  55,  644 
of  spinal  cord,  77 
Graves'5  disease,  560 
Grenetcell,  113 
Grundkeme.  iy6 

Growths,  intrncranial.    See  Intracranial, 
Gudtlen's  study  of  nervous  system,  19 
Gumma  of  brain,  XM) 
Gusiatof}'  impressions,  162 
Gynecolog>'.  operative,  for  nervous  symptoms. 

Gyrus.    See  Cbrifo/u/ion. 
angularis.  3(^  140 
fornicalUR.  37 
hippocampi,  37 


W 


lAAR.  popiUaxT  ridex  U,  IS£ 
"     laaorrtMchia.  315 

a;pdLia.:»> 
«mlmsuin,6tt 
HaDociwarionik  «» 
HallQcinasonschc  VerrimhelU  Ml 
HallQcinatory  iManity.    Siee 


«aX6«0 
boly.60» 


i^MMdey.  AoTm*. 


Haad-banledoce,  »5 

-gTMIk.  173 

•type  of  moicttlar  aciopby.  350 
Head,  neoralgia  oC  ITS 
Headaebe,4S6 

acrHmartc.  497 

alcoholic.  4« 

ataxic.  497 

OOSM  oC  495 

dyspeptic;  4Sf7 

fkom  eye-strain.  49^ 

aalvamaation  in.  49i^ 

SemiczaniaL    dee  IfivratJif . 

intncranial.  497 

ftom  intracranial  grovtha.  827 

Uthsemic,  496 

of  locomotor  ataxia.  497 

nephritic  491 

ocular.  496 

pcognoiisoC  497 

recurring,  fkom  intiacianial  growth,  838 

reflex.  496 

rick.  411 

syphilitic,  l$5i,  SM,  497 

treatment  of,  497 

Tarieties  ot  495 
Hearing,  relation  of  posterior  qQadrigcminal 
body  to.  6S 

tests  mr.  159 
Heat-centre.  108. 146 

loealiaation  of,  108 
Hebephroiia.  600. 645. 654 
HeUcomonadea,  877 
HemianMtbesia,  152.439 

hysterical.  576 

fh>m  lead-poisoning.  898,  891 

treatment  ot  445 
Hemianopsia.  41.  43,  63.  140. 147, 150 

fh>m  intracranial  hemorrhage.  811 

looalixation  ot  41.  43 

motor  centres  Ibr.  41.  43 
Hemiataxia.  319 
Hemiatrophy,  fisciaL.  519 
Hemicrania.    See  Migraime. 
Hemiopia.  41,  63, 150 

bcMnooymoiM.  151 

tests  for.  159 
Hemiplegia.  315 

bilateral,  in  cerebral  palsiea.  816 

from  cerebral  hemorrhage,  85 

double.  315 

fjrom  Icad-poisonittg.  898,  894 


syphiUtic.  879,  382 
mlplegic  chorea.  819 


Hei    .    ^ 

Hemispheres  of  cerebellum,  72 
cerebral,  35.  37,  72 

bloodvessels  ot  M 
Hemorrhage  in  angular  gyrus,  310 
in  cerebellum,  310 
cerebral.  306.    See  also  Honor rhage,  intra- 

craniiU, 
in  cerebro-spinal  axis,  310 
in  convolutions  of  motor  area,  810 
In  cortex,  310 
in  cuneus.  310 
diploic.  339 
extradural.  245.  289 
in  fusiform  lobule.  310 
intracranial.  306.  809.  574 

causes  ot  306 

clinical  svmptoms  ot  308 

coma  of,  508 

diagnosis  ot  311 

elei^tricity  in.  314 

Csradism  in.  314 
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Hemorrhage,  Intracranial  hemiplegia  from,  85 
location  of,  309 
of  the  newborn,  321, 323 
prognosis  of,  310 
surgical  treatment  of,  313 
symptoms  of,  306 
traumatic,  574 
treatment  of.  318 
trephining  in,  313 

in  internal  capsule,  60.  809 

intradural.  289 

in  Ungual  lobule,  310 

meningeal,  245 

in  occipital  lobe.  810 

from  optic  arteries,  92 

spinal.  240,  245 
diagnosis  of,  246 
meningeal,  245 
prognosis  of,  246 
treatment  of,  246 

in  temporal  convolutions,  310 
Hereditary  ataxia,  261,  271,  545 

ataxic  paraplegia,  545 

chorea,  342 

neuralgia,  181 
Heredity  a  cause  of  locomotor  ataxia,  261 

neurotic,  181 
-"•'•paraplegia.  545 
Hermaphroditism,  sexual,  596 
Herpes  zoster.  563 
Hidden  needle,  164,  583 
Hippocampal  convolution,  37 
Hippocampus  major,  37 
Holtz  machine,  105. 112 
Homicidal  impulses,  658 
Homonymous  hemiopia,  151 
Homosexuality,  596 

Horns,  anterior,  myelitis  of,  205,  218,  224,  225, 
280.820 

of  gray  matter,  20 
Huntington's  chorea.    See  Chorea,   Hunting- 

ton'«. 
Hydatid  cvsts  of  brain,  831 
Hydrocephaloid  state,  370 
Hydrocephalus,  340.  360 

acquired.  340 

acute.  340 

causes  of.  341 

chronic.  340 
interual,  341 

compression  for,  34'J 

congenital.  .340 

diagnosis  of.  31'J 

external,  340 

interual.  340 

primary.  310 

prognosis  of.  312 

secondary.  340 

suljdural.  340 

surgical  treatment  of,  34J 

symptoms  of.  341 

treatment  of.  342 

ventricular.  340 
Ilydromyelus,  2S2 
Uydrophobia,  24.'>.  482.    See  Rabid'. 

diagn<isis  of,  443,  4&i.  4H.S 

inciilwti(»n  of,  184.  486 

false,  4S4 

microbes  in.  487 

micro<*occi  in.  4x7 

nomenclature  of.  4s2 

Pasteur's  inoculation  in,  443,  4S<'> 

spasms  of.  I'^T 

symptoms  of,  487 

virus  of,  4*^n 
Hydn)f)s  of  cerel)ral  ventricles.  :j<>7 
Hytlrosyringomyolitis,  282 
Hy|)era"«'usis,  IW 
liyi>er;i'mia,  cerebral.  %'A 
Hyi»erj»lasti('  neural  growths,  210 
Hyf»ertrophK'  cervical  |>achymeningitls,  285 

jvaraplegiu  of  infancy,  litK) 

piilmoiiary  osteo-arthropathy,  ,VxS 
Hypertroi>hy  of  brain,  4'>7 

pseudo-nniscular.    See  P^eiido- muscular. 
Hy]»n<)tics.  .>H) 
Hyj)noti>m,  r>l4 


I  Hypnotism,  auto-.  514 

I        history  of,  514 

I        in  bypochondria,  446 

I        in  morbid  fears.  591 

I        in  occupation-neuroties,  472 

!        producuon  of.  515 

evmntoms  of,  515 

therapeutic  value  of.  518 
Hypnotization,  515 
!  Hypochondria.  446 
I        diagnosis  of,  291.  446,  615 

hypnotism  for,  446 
I        sexual,  446 
I        suggestion  in,  446 

treatment  of,  446 
Hypochondriacal  insanity,  446 
Hypoglossal  nerve,  84,  86 
'  Hypoglossus,  lesion  of  nucleus  of,  294 
1  Hysteria,  226,  437 
I        causes  of,  437 

clinical  history  of.  438 
:        contortions  of.  441 

convulsive  symptoms  of,  488, 440 

diagnosis  of.  286.  392,  426,  460,  488,  615 

galvanism  in,  445 

maior,  440 

melancholic,  442 

mental  symptoms  of,  488 
j        motor  symptoms  of.  488,  440 
I        neurasthenic,  442 

prognosis  of,  441 
I        sensory  symptoms  of,  488,  439 

simulating  myelitis,  241 

stages  of,  441 
I        traumatic,  575 

treatment  of,  443 

visceral  symptoms  of,  438, 440 
I  Hysterical  chorea,  340 
,        contortions,  441 

convulsions.  440, 445 

delusions,  461 

dyspepsia,  440 

hemlansestbesia.  576 

insanity.  399,  439 

motor  ataxia,  529 
Hystero^pilepsy,  398,  407.  440 


TDIOCY,  &S9 
1    causes  of.  690 

surgical  treatment  of.  690 
Illusions,  f)S6 

Impressions,  how  conducted,  IS 
Impulses,  morbid.  589 
I nco-onil nation,  motor,  of  chorea,  349 

muscular.  171 ,  271 
Indigestion,  headache  from,  497 
Induced  current,  IW,  110 
Induction,  HO 

current,  109 
Infantile  brain,  diseases  of.  321 

encephalitis,  321 

spinal  paralysis,  230 
Influenza  as  a  cause  of  neuralgia,  1S.3 
Infundibulum,  62,  64 
Inion.  97.98 

Innervation  of  nerve-cells.  223 
Insane,  cerebral  thermometry  in,  176 

general  paralysis  of,  666 

I>araly8is  of.  666 
Insanity,  alcoholic,  567,  568,  658 

anaemia  of  brain  in,  6o2 

arrested  development  in,  606 

atrophy  of  nervous  matter  in,  603 

blood- changes  in.  607 

cerebral  thermometry  in,  174,  176,  373 

chronic,  600 

diagnosis  of,  462 

circular.  626,  627.  632, 634 

classitication  of,  585 

cocainic,  658 

colloid  degeneration  in,  601 

confusional,  652,  r>56 

cranial  changes  in,  600 

delusional,  chronic.    See  Paranoia. 

of  doubt,  .'>90,  615,  628 

epileptic.  399,  600,  (V32 
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Insanity,  epileptic,  caoaeB  of.  636 

cllnlciBa  hUtory  of.  632 

definition  of,  632 

diagnoeis  of.  636,  686 

history  of.  632 

medioo-Iegal  relations  of,  685 

paranoia,  635 

treatment  of,  637 
fkciesof.  599 
functional,  652 
fbscous  degeneration  in.  605 
granular  ddsintegration  in,  605  * 

hallucinatory,  m,  640,  664 

alcoholic.  567.  568 

causes  of,  640 

clinical  history  of,  640 

definition  of.  640 

diagnosis  of,  567,  687,  641,  663,  684 

duration  of.  641 

prognosis  of,  641 

treatment  of.  641 
hypochondriacal.  446 
hysterical,  399,  439 
illusions  of.  586 
intermittent,  627 
Unrated,  632. 635 
membrane-changes  in,  600 
miliary  sclerosis  in,  603 
moral,  661,  662 
morphinic.  658 
parauoloid,  6.S5 
pathology  of,  600 
periodical,  615,  627 

causes  of,  629 

diagnosis  of.  636 

treatment  oi,  629 
pigmentary,  defeneration  in,  605 
post-epileptic.  575 
post-febrile,  658 
of  pubescence,  600,  645,  654 
puerperal,  600,  658 
recurrent.  627 
sclerosis  in,  604 
simulation  of,  598 
softening  of  brain  In.  604 
stuporous,  644 
syphiUUc.  3H0 
tension,  626 
traumatic.  574 

vacuolation  of  cells  and  naclei  in,  606 
varieties  of,  585 
vascular  changes  in,  601 
Insomnia,  500 
causes  of,  500 
fh>m  drugs,  507 
fh)m  fcKKls,  507 
fh)m  fevers.  505 
fh>m  insauity,  505 
fh>m  organic  lesions,  506 
from  piun,  501 
fiom  (lassions.  501 
in  intracranial  syphilis.  185 
melancholic.  616 
neurasthenic.  505 
syphilitic.  506 
treatment  of.  500 
Insufficiency  of  recti  muscles,  156 
Insular  sclerosis,  387 
Intention-lremor,  3«8, 526,  686 
Internal  capftule,  58 

hemorrhages  into.  60,  309 

lesions  of.  145, 152 
Interparietal  Mssure,  36 
Interrupted  currents,  109. 110 
Intracranial  angioma,  331 
actinomyces.  331 
adenoma,  3.31 
cancer.  331 
cholesteatoma.  831 
embolism,  306 
enchondroma,  331 
fibroma,  .331 
glir:>Karcoma.  ,33() 
growths.  270.  311.  320,  326,  370 

caui^s  of,  326 

clinical  symptoms  of,  326 

coma  from,  829 


Intracranial  growths,  convulsions  ftom,  328 

diagnosis  of.  811,  820.  332,  870 

etlologv  of,  826 

localizing  symptoms  of,  829 

operations  lor,  306 

patholoffy  of,  829 

prognons  of,  334 

surgical  treatment  of.  836 

treatment  of,  335 

trephining  for,  338 

varieties  of,  329 
headache,  497 

hemorrhage.  See  Hemorrhoffey  intracranial. 
hydatid  cjrsts,  831 
lesions,  vertigo  fh>m,  494 
lipoma.  331 
myxoglioma,  331 
myxoma,  331 
myxosarcoma,  331 
neoplasms,  209 
neuritis,  194 
neuroma,  384 
operations,  836 

antisepsis  in,  889 

drainage  in,  889 
pain,  502 

parasitic  cysts.  381 
syphilis.    See  SypMHa,  Intraeranial. 
thrombosis,  806.  312,  831,  857,  544 
I         tumors.    See  Intracranial  Qrotothi. 
Island  of  Reil,  36,  60 
I  as  a  centre,  141 


JACKSONIAN  epilepsy,  401 
Jars,  Leyden.  112 
I  Jaw-Jerk,  167,  275 
I  Join^neuro6es,  vasomotor,  563 
Jointa,  abnormally  flexible,  235 

contracted,  285 
I  Jumpers,  the.  429 
j  Juvenile  type  of  muscular  atrophy,  2S0,  262 


KAKKE.208 
Katatonia.  624 

diagnosis  of.  615, 651,  676 
history  of,  624 
,  pathology  of,  625 

I  treatment  of,  626 

j  Kenophobia.  689 
I  KinderlMhmung,  spinale,  230 
Klauenhand,  251 
Klebs-Loeffler  bacillus,  490 
Kleptomsnia,  658 
Knee  of  internal  capsule,  69 

-jerk,  167 
I  in  myelitis,  216 

reinforcement  in,  167 
I  KtfUiker,  end-baskets  of.  75.  77 
nucleus  magnocellularis  of,  79 
reflex-motor  tract  of.  32 
Kolvin  unit,  122 
Krause,  respiratory  tract  of,  87 


LABYRINTH,  auditory,  540 
circular  canals  of.  i3 
comparative  anatomy  of;  542 
disease  of,  161,538,540 
functions  of,  540 
tonus,  540 
Labyrinthine  disease,  vertigo  from,  588 
Lagophthalmus,  '206.  209,  '295 
Lambda.  97 

Landry's  disease  or  paralysis,  210,  228.  288,  243 
bacillus  in,  248 
causes  of,  244 
diagnosis  of.  244 
pathology  of,  243 
prognosis  of.  245 
treatment  of,  245 
Larvated  epileiwy,  399 

insanity,  632.  635 

Laryngeal  crises,  261, 276 

epilepsy.  397,  498 

vertigo.  398,  493 
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Latent  cc^iiiiuj  of  Hpiiul  eunl,  21 
llmitltig  oQliunn,  '23: 
prnmMMd  ooltmui,  21 
aQl«fiast(i^  piiip«r7,  3^>    Bee  Sdtrotis. 


Layer  of  lieniiBLrt,  5^i 
Lead  e^bexifi,  393 

-line,  3!^ 

-j«l5.y  m  pfl.i»Jy»l»,  174,  210,  ^S,  3M 
wrl^Hlmp  Id.  174,  240.  994,  39(> 

blue  liiifi  ftom,  '2$i,  ^ 
ce?«bml  t>Tmplomi  of,  S93,  adl 

di««Doela  of,  Ol.  SIS 
eteetdcicj  la,  38t 

betDJ|j}««[a  from,  39i,  8^ 

p&tbDkieUtti  leiiDcifi  i>£;  ana 

,  progQCHU  of.  BVS 

■fmploiiiB  ot  a$9 
traihnaenc  of;  SOT 
WTiA'<lrop  r^am,  Hi,  240,  SII4,  H9G 

Leclvjcli^  cell,  ijg 
L^«  motor  poitili  of,  1S4 

Ijegil  obin^  122 

likteiml.  fiS,  88 

nudc^us  of,  <10 
medial,  7U,  iie 

IjBiitlciilfMiptle  Aiteilei,  01 

Leprosy,  niujcetbetic,  'JM 
Lcmo-menlPfiUfl,  sdo 

oerabri,me7& 
Leikkiii  of  base  of  bmlii.  iSa 

cortJcml,  140 

of  ctineua«  1M 

locMlli&iioB  ot    See  £(»otilf«a££ofl. 

KtibcortlciL!.  140 
Lejderi  jan,  112 

LifiBkiDeat<v,  imumatli:!  dl£«ueA  of,  ^4 
LigbtiiJK,  eleclric,  117 
limbic  kttit,  (57 

Llmin'   "  •       ■  '•'-■  -    ^-1 

IilngUla,  64,  66,  67,  72 

Lingiial  lobe,  87 

lobule,  bemorrbage  in,  810 
lipoma,  intracranial,  881 
LipomatooB  myoatropby.  299 
Liaeauer,  column  of,  21,  77,  265, 267 
litbsemia,  448 

treatment  of,  188, 417 
litbsmic  neurastbenia.    See  Newxuthenia. 

headacbe.496 

paraestbesia,  226 

urine,  456 

vertigo,  493 
litboidosis,  455 
litburia,  455 
Lobe,  ftisiform.  37 

limblc.37 

lingual.  87.  810 

ocdpital,  86. 103,810 

parietal,  85,  86 

temporal,  86, 102 
Lobule,  lingual,  87,  810 

paracentral,  87 

parietal.  85,  86 
Lobua  infundlbuli,  557 
LocaliUes,  fear  of,  589, 656 
Localization.    See  Motor  CerUret. 

anatomical,  of  neuralgia,  182 

of  apbasia,  88,  48 
of  conduction,  41 

of  areas  of  function,  88, 48 

of  aoral  iesiona,  494 


Locallmtloti,  OQf^bmi  3^.  4S 
of  cef^bral  laion^,  IM 
of  oouTnlfiiona*  140 
of  oortlcia  csDtPVt  97,  IS 
of  IhneUonc.  S3^  4| 

by  retrier,  m 

in  iplnal  cof€,  M 
of  bdatK^eotre.  lOB 
of  bsmianoieU,  41.  4S 
of  lafona  in  ea^tkdLIom*  119 

In  oercbrum^  iS9 

In  tplnal  oovd,  Ui 
of  mental  bUndaeai,  0,  41 

Oif  jootor  spliaila,  ill,  4£ 
of  mnaenlar  atom,  4i,  4S 
of  pamlTslSk  SS,  SaS 
of  ijuapha^  II,  -e 
Of  seme  of  pUo,  41, 4S 

of  ^bc.  Si 

of  tMte.  41.  43, 162 

of  t<rmi«r&tiire,  41*  4S 

of  touch,  41.  43 
of  woEd^bUndneiB,  CI.  iS 

<leafbeSf  40.  t^ 
tiOOlt-Jaw.    3^  7A£iA«i,  TV&mv^  ami  IHmmL 
Looomo^r  aCaxK  IT'A  ^3,  aso.  ^i,  31^  n' 

aloohol  as  a  oatue  oC  ^l 

anatomy  ofjaartc  in,  3U 


1  in,  274 

dliili!al  blatOfT  of,  Kl 

di««ii»ti  of,  w^  m9, 2si< : 

iflemciiy  In,  273 
ialTaniam  In,  273 
neadacfa«  of,  I9T 
]|l£ioLo«lcal  loloa  oC  3S 

byiten^al,  539 
mavag^  m,  273 
noc-patbOKtimilc  ^ymplan 
patbornoiBiie  tymptomi  oC  1 
patbokiey  of;  2i64 
pnogTV^Te.  iri.  213,  2^ 
prqgnoeCt  of,  272 
rest  In,  273 
fnsiiexuElon  in,  274 
ijmptoiaf  of.  2S1 
fypoUla  u  a  cause  o4  2$9 

tnatmefQttiiCSTS 

Loeri'.-    '  -^     •-  ■  ^        190 

Lt>n^  l(«,40l«e,«8 

tifliure,  35, 101 
LordoeiB  235 

lumbar,  in  peeodo-mnacalar  hsrpertiopli; 

Lower  extremity,  neuralgia  of;  180, 191 
Lumbago.  179 

Btrictural,  443 
Lumbar  lordosis,  301 
Lunacj.    See  /nsonify. 
Luys,  body  of,  70 
Lympbo-oarooma  of  brain,  330 
LyBBa,482 
LysBopbobia,  485 

MARIE'S  disease  or  malady.  555 
Magnet.  110 
Magnetic  current,  110 
Maln-en-grifife,  251 
Malaria  as  a  cause  of  neuralgia,  182 
Malformation  in  study  of  neryons  lystem,  20 
Malingering  in  contracture,  171 

in  epilepsy,  407 

in  sense  of  pain,  165 
toucb,  164 

in  temperature-sense,  166 

in  traumata  of  cord,  291 
Mammary  reflex,  169 
Mania,  439,  620 

alcobolic.  666.  568,  621.  641 

a  potu.  566.  568, 621,  641 

causes  of,  621 
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iu».  clinical  history  of,  620 

delusional,  620 

diagnosia  of.  615, 621,  636, 641,  664,  674 

duration  of.  621 

gravis,  638 

ballucinatory,  620,  640 

intermittent,  627 

melancholic.  628 

meningitic,  622 

of  paralytic  dementia,  669 

penodical,  627 

for  pins.  658 

prognosis  of,  621 

puerperal,  658 

pyeluric,  622 

reasoning,  659 

recurrent.  628 

simple,  620 

treatment  of,  622 

with  ftiry,  634 
Manie  avec  nireur,  634 

melancholique,  628 
Manipulations  of  massage,  135 
Many-columned  cells  of  spinal  cord,  28,  30 
Markings  of  Schmitt,  196 
Martinotti,  cells  of,  47 
Masochismus,  596 
Massage.  135 

in  diphtheritic  paralysis,  492 

in  locomotor  ataxia.  273 

in  myelitis,  2-28 

in  neurasthenia,  466 

in  pseudo-muscular  hypertrophy,  804 

manipulations  of,  135 

techni(iue  of,  135 
Masseur  or  masseuse,  qualifications  of,  136 
Mastoid  cells,  disease  of,  542 
Masturbation,  593 
Median  arteries,  97 
Medulla  oblongata.  61 
anatomy  of.  34 
bloodvessels  of,  89 
diseases  of,  213 
lesions  of,  149 

relation  of,  to  spinal  cord,  65 
vasomotor  centre  of,  405 
Medullary  sheath,  197 
Medullated  fibres  of  brain.  47 
Melancholia.  608 

agitata.  609.  639 

alcoholic.  568 

attonita,  609 

causes  of,  Q13 

clinical  history  of,  608 

of  dementia,  669 

diaguosis  of.  442,  462.  611,  614,  641,  651,  664, 
674 

galvanization  in.  618 

hallucinaiory.  609 

headache  of.  496 

hysterical,  442 

insomnia  of.  616 

mania  of,  628 

prognosis  of,  616 

simple.  608 

symptoms  of.  611 

treatment  of,  616 

with  stupor.  609 
Melancholy.    See  Melancholia. 
Melano-sareoma  of  brain.  330 
Membrane.  liniiiinK.  32 
Meniere's  disease,  161 

diaKHoais  of.  312,  498,  491,  538.  iA'2 

pathology  of,  r>as 

pn^^nosis  of.  542 

symptoms  of.  538 

treatment  of,  .>43 

trephining  for.  'Ai 
Meningeal  hemorrhage,  spinal,  245 
Meningitis,  cerebral.  360 

cerebro-spinal.  226,  240.  363 
causes  of,  364 
clinical  history  of.  364 
diagnosis  of,  320,  366 
etiology  of,  :i64 
history  of,  363 
{tat  bo  logy  of,  365 


Meningitis,  cerebro-spinal,  prognods  of,  366 
symptoms  of,  360 
treatment  of,  366 
delirium  of,  621 
diagnosis  of,  366,  638 
from  ear-disease,  240 
gummatous,  327,  829 
mania  of,  622 
microbes  in,  361.  369 
pain  in,  502 
of  pia  mater,  392 
simple.    See  MeninffMs. 
suppurative,  360 
causes  of,  360 
diagnosis  of,  820,  862,  370 
etiology  of,  360 
pathological  anatomy  of,  361 
prognosis  of,  363 
symptomatology  of,  364 
treatment  of,  363 
syphilitic,  327,  329,  370 
traumatic.  240,  320 
!         tubercular,  3-29,  360,  367 
I  clinical  symptoms  of,  367 

bacilli  in,  369 
I  diagnosis  of.  320,  366,  869,  878 

I  etiology  of.  368 

history  of,  367 
'  micro-organisms  in,  369 

I  pathology  of,  368 

I  prognosis  of,  369 

treatment  of,  371 
!  Meningo-cerebrltis,  pathology  of.  601 

chronic,  602 
j  Meningo-encephalitis,  in&ntile,  240,  821 
I  Meningo-myeiltis,  217 
,        purulent,  225 
Mental  blindness,  41,  43,  670, 676 

deafness,  159 
I  localization  of,  40,  43 

,        diseases,  585 

cortical  lesions  in,  142 
I        disturbance  from  intracranial  growth,  828 
I        impairment  in  cerebral  palsies,  816, 819 
I  Merzejewski's  apertures,  341 
I  Mesmerism,  514 
Mesocephalic  skull,  98 
;  Messiah  dance,  418 
Metallic  poisoning,  tremor  of,  892,  526 
tractors  of  Perkins,  516,  571 
tremor,  392.  526 
;  Meynert,  study  of  nervous  system,  19 

tegmental  decussation  of,  70 
:  Microbic  nervous  diseases,  473 
I  Microcephaly,  689 
Micro-organisms.    See  Bacillus. 
'        of  chorea,  424 
I        of  diphtheria,  490 

of  diphtheritic  paralysis,  490 
in  meningitis.  361 
!        of  syphilis,  377 
of  tetanus,  475 
'  Micturition,  hasty,  in  sclerosis,  275 
Middle-ear.  disease  of,  161 
Migraine.  156,  411,  495, 496 
causes  of,  413 
coma  of,  507 
diagnosis  of,  413,  460 
epilepUc.  400.  412,418 
pathology  of,  413 
prognosis  of,  418 
treatment  of,  414 
Miliary  aneurism,  cerebral,  306 

sclerosis  in  insanity,  603 
Milliampdre,  107, 110,  116 
Milliamp6remeter,  107,  110, 116 
Mind,  centre  of,  142 
organ  of.  55,  644 
Miryachit,  429 
Molecular  layer  of  cerebellum,  74 

motor  area,  44 
Monomania,  657 

Monoplegia  in  myelitis  of  anterior  horns,  231 
Monoplegic  convulsions,  140, 143 

paralysis,  139,  140,  143 
Moral  insanity,  661, 662 
Morbus  comitialis,  397 
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Morbus,  mkixT^  Wt 
Mofptiia-lmblt,  200 

MorpbitiotnftUlftp  ilSOO,  566,  572 


pathology  of,  564 


Jlony  flbreft,  7C 
Holor  &ph(U)tai,  40,  43 

cenUe  for,  1S9,  HI 
area.  3£^,  4Ut  4^.  TA^ 
fttboTlzatloni  ot  47 
oells  of,  44 
lasers  of.  44 
Of  cOTiei.  «0 

ieecionK  fjf,  3QA 
Uyei^  of,  44 
teaioDs  of,  im 

hyBtedcal,  529 
centiti.    Bee  Local  (sftHjjn. 
l^r^^limpbitLe  41,  4:^ 

for  utleulA^e  i[:^ech,  40^  48 

for  Ckt9e-Ti]U!M^lc9.  ZK  43 

for  bead-musclcsv  3^,  43 

fuT  henilaDODOlA,  4U  43 

for  Ujyuge&i  miuele*.  3S,  |8 

for  kg^muacles,  38. 43 

for  pan&pbt^ft,  41^  43 

for  wotd^bllndnan,  41,  IS 

for  wonS-deftHteasir  40,  4& 
CoItiiDnB  of  b|^aI  oord,  29 
cmuiat  nerr^s,  M,  &i 
flbfree,  59 

fh»m  ooitext  80 

of  pcHteii DF  root.  30 

of  ADinat  cord,  2^ 
ImpTMnoni,  bow  ooodoeled,  18 
inoo-oidiiwtloii  or  olioraA,  818 
nervoL  peifplieiml,  80 

polM'  ehaoses  in,  286 
Ibmidft  of*  288 
pamlyiit,  flrom  myeiitli,  214 
points  of  arm,  181 

of  &ce,  130 

of  fieicial  nerve,  210 

of  forearm,  182 

of  leg,  134 

of  thigh,  138 

of  trunk.  131 
Bvinptoixis,  tests  of.  154,  290 
tissues,  conduction  through,  18 
tract  of  Cajal.  32 

from  cerebellum  to  periphery,  78 

of  KOlliker,  32 

lesions  of,  in  children,  324.  325 
zone  of  cerebral  cortex.  78 
Mucin-poisoning  in  tetanus,  481 
Multiple  cerebro-spinal  sclerosis,  387 
neuritis.    See  NeurUU. 
neuroma,  211 

paralysis  in  diphtheria,  489 
sclerosis,  334,  387 
Muscles,  cortical  centres  for,  39,  43 
diseases  of,  299 
electric  stimulation  of,  126 
ocular.    See  Eye. 
reflex,  166 

traumatic  diseases  of,  574 
of  upper-arm,  type  of,  232 
voluntary,  tonic  spasms  in,  304 
Muscular  atrophy,  257 

progressive.    See  Progressive  Muscular 
Atrophy. 
click,  170 
contraction,  169 

electric,  126 

paradoxical.  171 

myotatic.  169 
co-ordination,  171 
diseases,  299 
dystrophy,  chronic,  249 
hypertrophy,  diagnosis  of,  803 
inco-ordinatlon,  271 

test  of,  171 
Jerk,  166 


Muaculsj^  psualyiis,  psetido-li' 
pBeudo-atrophy,  2^ 
ptetiilo^iTpeitiopJir,  2S7^  im 
nqsonae  lo  gAlTamstn*  129 
■clevoHti,  piwcssiTe,  299 
seuie.  eetiira  Rir,  ise 
i»DTeyanoe  of.  7S,  80 
SmptUrDwnt  of.  155 
localization  of,  41,  4S 
inotor  central  tbr.  41 ,  4a 
test  of.  165,  im 
itrengtb,  173 

tHiB  of,  173 
lDnu««  1G8 

wffi^inif  of  laltles,.  St€ 
Muskelainoithie.  'Ml 
MiiUsm  In  cerebral  |ialstes,  S1&,  S19 
Muttertog  delinum,  ^^i^ 
Myelin,  im 

changes  in«  197 
development  of,  1%  22 
MyellUi(,  213 
acute.  21  a 

aitemtloiu  of  ipioal  ooni  in,  218 
from  aneuilsB],  ^S& 

of  anterior  comus  oir  horns,  20&,  311*  2Mr 
225,  230.  32U 

o«U£ie^  o£.  "iStl 

changes  of  temperature  In,  2£88 

cbwjnle.  241 

dlflgoofis  of,  239.  258,  27ft,  831 

eleetrlciLl  cliA^es  Iq^  2^ 

electricity  in,  242 

etiology  of,  236 

faradlimin.242 

galvanism  In.  2\2 

grmnastic;:  exereleea  Id,  242 

hiiftorT  cjf,  'Mi 

InitlalEtageof,  230 

mawage  tn,  243 

paralytic  stage  of.  231 

tnotiot^egiifc  tti,  '231 

patholo^  of,  237 

prognoitA  of.  !i87 
*!  treatment  of.  241  ^ 

ascend  I  riK  dt^ig^oermtioas  f^om*,  220  ^ 

beflsorejt^  in,  HA 
causes  of,  215 
central,  575 
chronic,  215,  273 
cicatrization  in,  218 
compression,  225,  264 
concussion,  225 
cyst-formations  in,  217,  218 
cystitis  in,  229 
degeneration  Ax>m,  218,  220 
diagnosis  of,  224,  244,  278,  281,  288, 883 
dimise,240 
duration  of,  215 
dyssesthesia  in,  214 
electricity  in.  228 
formication  in,  214 
ttom.  fhicture,  225 
general  dimise,  213 
history  of,  213 
hysteric  simulation  of,  241 
knee-jerk  in,  215 
massage  in,  228 
paralysis  fix>m,  214 
paraplegia  ftom,  214 
pathology  of.  216 
peri-ependymal,  218 
from  Pott's  disease,  225 
prognosis  of,  223 
reflexes  in,  215 
rest  in  treatment  of,  226 
sclerosis  of  cord  in,  216 
secondary  degenerations  from,  220 
sphincter-paralysis  In,  224 
symptoms  of  214 
synonyms  of.  213 
syphilitic,  216,  227 
terminations  of,  218 
transverse,  213.  240,  575 

diagnosis  of.  285.  288,  820 
traumatic,  215,  290.  291, 575 
treatment  of,  291 
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Hyelitis.  treatment  of,  226.  292 

ftom  tumor.  225 
Myoatrophy,  lipomatouB,  299 
'Myopathic  atrophv,  249 
Myositis,  traumatic,  674 
Myosclerotic  paralysiB,  299 
Myotatic  contractions,  169 
Myotonia.    See  Thomten't  Disease. 
Mysophobia,  d90 

Myzina  glutinosa,  nervous  system  of,  81 
Myxocdema.  550 

cause  or,  551 

clinical  history  of.  550 

diagnosis  of,  554,  558 

etiology  of,  551 

history  of,  550 

pathology  of,  551 

prognosis  of,  554 

thyroid  extract  in,  554 
gland  in,  553 

treatment  of,  554 
Myzoglioma,  intracranial,  830,381 
Myxoma,  intracranial,  831 
Myxomata  on  nerves,  211 
Myxosarcoma,  intracranial,  831 


N' 


ARES,  examination  of,  162 
_.     Na6ion,97 
Neck,  neuralgia  of,  179 
Necrophilism,  595 
Needle,  hidden,  164,  588 
Negative  closing,  127, 128 
current,  106 
opening,  127, 128 
plate,  106 
pole,  106 
Neoplasms,  extradural,  287 

intracranial.    See  Intracranial  Qrowihs. 
intradural,  287 
Nephritic  crises,  261.  275 
Nephritis  as  cause  of  neuralgia,  184 
coma  fh>m.  507 
dementia  from,  652 
diagnosis  of.  461 
headache  from.  496 
head-symptoms  of,  332 
reflex  symptoms  of,  533 
vertigo  In.  494 
Nerve  or  Nerves,  abducens,  84,  85 
accessory  of  Willis.  85 
acoustic,  88 
auditory,  88, 160 
avulsion,  192 

•cells,  anatomy  and  functions  of,  17-19 
histologry  of,  25 
innervation  of,  228 
peripheral  appendages  of.  18 
staining  of,  17 
vacuolation  of,  607 
cochlear,  88 
corpuscles,  82 

cranial.    See  Cranial  Nerves. 
diseases  of,  as  causes  of  neuralgia,  188 
-division.  192 
eighth.  88 
eleventh.  85 
excision  of,  192 
to  the  eye,  154 
facial.    Bee  Facial. 
flbromata  on,  211 
fifth.  86 
fixations  of.  19 
hyiM)glos8al,  84.  86 
mixed,  axis-cylinder  of.  195, 196 
myoxomata  on,  211 
neuromata  on,  210,  211 
ninth.  84,  86 
ocuUvmotor,  84 
olfactory,  87 
optic,  87 
origin  of,  19 
pain  in,  178 

peripheral,  diseases  of,  178 
pneumogastric.  86 
reaction  to  galvanic  current,  127 
•regeneration  after  nearitis,  im 


Nerve  or  Nerves,  -resection,  192 
intracranial,  193 
rupture  of.  192 
•section,  192 
seventh,  84,  85 
sixth,  84,  85 
•stretching,  192 
third  pair  of,  84 
trigeminal,  84-87 
trochlear,  S4,  85 
-trunk  neuromata,  210,  211 
-tumors,  210,  211 
vesUbuiar,  78,  88 
of  Willis,  acoessorv,  85 
Nervous  centres,  artificial  irritation  of,  20 
connective  tissue  of,  82 
efftet  of  electricity  on,  20 
current,  18. 30 

througn  cerebellum,  76 
diseases.    See  Nervous  System^  diseases  qf. 
microbio,  472 
reflex,  581 
exhaustion,  448 
prostration,  448 
symptoms  of  diseases,  498 
system,  anatomy  and  physiology  of,  17,  26 
cerebrospinal  17.  26,  854. 
diseases  of,  17. 439,  472.  498,  531,  562 
functions  of,  19 
histoloffy  of,  17 
method  of  studying.  19 

by  atrophic  method,  19 
by  coloring  method,  19 
by     comparative     anatomy 

methodf.  19 
by  congenital  arrest  of  develop- 
ment. 20 
malfbrmation,  20 
by  continuous  sections,  19 
by  continuous  developmental 

method.  19,  28 
by  embryological  method,  19 
Flechsig^g,  19,21 
Gerlach's.  19 
Gudden's.  19 
Meynert's.  19 

by    pathological    anatomical 
methoQ.  20 
physiological  method.  20 
by  physiological  method,  20 
by  secondary  degeneration 

method.  20,  22 
Tllrck's,  20 
by  vivisection.  20 
railway  injuries  of.  see  Railway  brain^ 
Railway  injuries  and  Railway  spine. 
syphilis  of.  227,  282.  289.  885,  878 
traumatic  diseases  of,  573 
weaknefs,  449 
Neural  disease,  neuralgia  from,  183 
growths,  hyperplaiktio.  210 
I  Neuralgia,  178 
,        fh)m  alcoholism,  184 
,        anaemic,  182. 186 
I        anatomical  localization  of,  182 
anticyclonic,  290 
antral,  188 
I        barometric  disturbances  causing,  183 
I        causes  of,  181 
cervical.  179 
I        cervico-brachial,  179 
!  •occipital.  179 

I        in  cicatrix,  183 

clinical  history  of.  178 
denUl,  182 
I        from  diabetes.  184 

diagnosis  of.  IM 
I        dorso-lntercostal,  179, 188, 190 

electricity  in.  190 
I        fh>m  eye-strain,  182 
&radism  in,  190 
femoral.  179 
forcible  flexion  in,  192 
foudroyant,  183 
I        after  fracture,  188 

functional  changes  in.  180 
galvanism  in.  190 
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genital.  183 

of  the  head,  178 
liepeditttry,  181 
from  liysteriitt^  184 
ttam  imioeri^a*  I8a 
Intmcmnlal,  178,  lft2 
ttom  UkaI  causes,  ISG 
of  lower  extrejnlty,  ISO,  191 
lambttT,  11%  l^ 
lumbo-aMomlufil ,  179 
m&l/LriAl,  182 

3iiolBctil»r  cbanges  In,  1^ 
of  the  oeck,  179 
ikim  neplirltlei,  ]»4 
ftaiB  tietmil  diBejue,  IJ^ 
neurastbenjc,  181 ,188 
ftom  neurDmttta,  |@8 

ocdptUl.  190 
«mumn,  183. 191 
jAln  Qi,  17».  501,  50^ 
tMtlMjlo^  of,  leiO 
pluenia,  179 
horn  polioiift.  18}i 
fiMkm  pfetBiire,  19I 
piqfTEKati  of,  1S& 
recuireQl,  IM 

f^m  sMswer^g&p^  114 

imjIirlL'ai  procedureft  In^  192 

froTn  strictura,  179 

ma  Minpiom,  IH 

lyphilitk,  1*^2.  S»l 

(Kfin  lernperfttupe-chdng^,  183 

U>xlc  iDflueDce^  ai  cauaes  of^  IS^ 

H«aLinent  of,  1S6.  186 

irigemlTiiil.  17K,  182, 189.  ?70 

of  trnnk,  179,  190 

fhjtj)  ttiEnoni  Of  uervefl,  193 

of  upper  extrctaity,  ISO^  191 

utetirte,  ifti,  191 

vaginal,  ina 

vJ3r<.^m],  ISO,  1)46,  191 
KeumliH'lr  ii.  i(r.i-.-s-lI3 
NcuTHMf  •■!::;■.    -  '■   44!* 

autopsies  of  cases  of,  457 

a  cause  of  neuralgia,  181 

causation  of,  458,  458 

cerebral.  643 

clinical  history  of,  449 

dementia  from,  658 

diagnosis  of.  459 

electricity  in,  468 

getlvanism  in,  468 
istory  of.  448 
with  hysteria,  442 
insomnia  of.  505 
litbeemic,  188,  449 

asthenic  cases  of,  463 

causation  of,  458 

diagnosis  of,  834.  384 

impaired  vision  in,  450 

massage  in,  466 

neuralgic,  451 

pathology  of,  454 

pseudo-neuralgias  in.  451 

sthenic  cases  of,  468 

symptoms  or  449 

treatment  of,  418,  463 

uric  acid  in,  455 

urine  of,  451 

vertigo  of.  450 
massage  In,  466 
morbia  impulses  in,  589 
neuralgia  of,  188 
nomenclature  of,  448 
patholog>'  of,  454 
prognosis  of,  459 
reflex,  449 
rest  in,  465 
sexual,  446 
simple,  452 
traumaUc.  290,  291, 442,  463,  675,  579 


Neumetbenla,  treatment  of*  4t&  4ICk  4 

veFtigoof,  450,  I9S 
Neurectomy ,  192 
NeuTiiifl,  150. 180, 198 
acute,  195 
wUb  amemia,  2tri 
ttnalgtislcs  Iti,  200,  ^l 
c&usefi  of,  193 
cameHiatfon  in,  :S02 
chronic,  395,  240 
clinictU  HVinptomB  of,  194 
dlHgnotiLi  on  193^  2%2I0, 2M 

by  electritrily,  1^ 
electricity  in,  201 
faclttU  i!iU 
fimidlsm  lu,  201 
galvaniam  in,  Wl 
uiifAJired  Bien^atioa  In,  194 
Int^riitHial,  198 
Intracrauial.  IM 
from  JGAd-polsotting,  SSft 
of  mixed  nerves.  194,  ^0 
multiple,  199,  30^  :^.  2H0, 564 
aicabollc,  5^,  .^70 
OfrUKi  ot  203 
cUalii&l  liiBUny  of,  im 
diafuoils  ot  ^204 
eplaefoie,  209 
etlologj  of,  W& 
Mstory  oC  202 
paralyala  in,  204 
prognoela  of,  201 
sypbiUtlc,  UHl 
trtialmcnt  of,  205 
of  nerve-fibtieii,  19« 
of  nerve-trunk,  dia^oiitof,  286 
opilc.  im,  32K 
p&ln  of,  1S5,  194 
imrenciiynuitoiifi,  19§ 
pathology  of,  195 
perlpbeml,  17S,  225,  2m 
prognosis  of,  I9ii 
n^gem^ralion  of  nerve  afUr,  198 
■dattc,  199 
■ubacutti.  195 

surgical  procedupcs  io,  302 
svmpioms;  nf,  185 
syi.l.ilLiI.-   ::-'\ 
traumatic,  193, 199,  574 
tonics  in.  202 
treatment  of.  188, 199 
Neuroglia.  283 
Neurogliar  cells.  82 

sclerosis,  283,  404 
Neuroma,  194.  210 

after  amputation.  211 
as  cause  of  neuralgia,  183 
causes  of,  211 
cauterization  of.  212 
clinical  history  of,  211 
diagnosis  of.  212 
excision  of,  212 
of  fecial  nerve,  210, 211 
false,  210 
intracranial.  331 
multiple,  211 
nerve-trunk,  210,  211 
of  optic  nerve,  211 
painftil,  210 
plexiform,  210,  211 
of  pneumogastric  nerve,  211 
prognosis  of,  212 
stump,  210, 211 
surgical  procedures  for,  212 
of  sympathetic  nerve,  211 
syphiliUc,  212 
tendril,  210,  211 
treatment  of.  212 
of  trigeminal  nerve,  211 
I         true.  210 
Neuro-muscular  diseases,  299 

•reUnitis,  157, 159 
Neuron,  18 
Neuroses,  397 

anapeiralic,  469 
•joint,  vasomotor,  568 
;        neuralgic,  418 
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Neuroses,  occupation-,  469 

ftemi-inMine.  658 

traumAtic.  4M.  579 
Neurotic  neuralgia,  418 
Neurotomy.  192 
Nicolaier.  bacillus  of,  475 
Night-terron,  613 
Ninth  nerve.  84,  86,  87 
Nodes  of  Ranvier,  195, 196 
Nodus  cursorius,  108 
Notomyelitis.  218 
Noyaux  de  I'arboration,  196 

fondamentaux.  196 

of  Ranvier,  195, 196 

vaginaux,  196 
Nuclei,  acoustic,  88 

of  cells.  32 

of  cochlear  nerve,  88 

of  cranial  nerves,  84,  86 

of  cranial  nerves,  sensory,  86 

senson',  80 

vacuolation  of,  607 
Nucleus,  accessorv,  of  cochlear  nerve, 

ambiguous,  86 

bean-shaped,  58,  61 

caudatus.  57. 61 

of  column  of  Burdacb,  72 

cuneatus,  72, 77.  78,80 

dentatuB,  72,  73 

Delters',  73 

globosus,  72 

glosBO-pharyngeal,  lesion  of,  295 

gracilis,  77,  78.  80 
vpoglossal.  87 

of  bypogloesus,  lesion  of,  294 

of  lateral  lemniscus,  69 

lenticular,  68,  61 

magnocellularis  difl\isus,  79 

reticularis  tegmenti,  79 

red,  70 

of  spinal  accessory,  lesion  of,  294 

superior  central,  79 

tegmenti.  72.  73 

trapezoid,  88 

of  vamis,  lesion  of,  294 
Numbness  of  fingers,  205 
Newborn,  apoplexy  of,  321,  323 
Nystagmus.  147,  156.  297 

in  disseminated  sclerosis,  889 


OCCIPITAL  convolutions,  86 
fi88ure.  103 
lobe.  36.  103 

hemorrhage  in,  310 
neuralgia,  191 
Occupation-neuroses.  469 
galvanism  in.  472 
hypnotism  In.  472 
symptoms  of,  470 
treatment  of,  472 
Ocular  asthenopia,  536 
headache,  496 

muscles,  asthenopia  of,  186,  536 
external.  l.Vi 
Insiifflciency  of,  536 
lesions  of,  147 
pain,  502 

paralysis  of,  154, 156,  156,  296 
Oculo-motor  nerve,  84 
Odors,  effect  of.  on  nerves  of  smell,  161 
Ohm,  legal.  122 

Paris,  122 
Oinomania.  566 

Olfactory-  fibrcH,  impressions  on,  161 
nerve,  hh 
tract,  88 
Olivary  boclies,  73 
Onomatromania.  658 
Opening,  negative,  127. 128,  235 

positive.  127,  12«,  235 
Oi>erculum,  39 
Ophthalmoplegia,  147 
causation  of,  297 
diagnosiB  of,  298 
exterior,  296 
lesions  of,  298 


Ophthalmoplegia,  pathology  of,  298 

prognosis  of,  2^8 

progressive,  296 

symptoms  of,  296 

treatment,  298 
Ophthalmoscope,  157 
Ophthalmoscopic  examination,  157 
Opisthotonus.  476,  479 
Opium-habit,  200 
Optic  arteries,  92 

centres,  primary,  87 

chiasm,  61 

fibres,  62 

nerve.  62, 87 

atrophy  of,  167,  261. 252,  889 
couiM  of.  150 
neuroma  of.  2il 

neuritis.  184,  328.  883 

radiation,  60 

thalamus,  57.  61.  64, 108 
lesions  of,  146 

tract.  62,  «7 
Orbicularis  palpebrarum,  spasm  of,  156 
Orcbestromania,  418 
Orthotonus,  477 
Osteoma,  intracranial,  881 
Osteo-arthropathy,  hypertrophic  pulmonary, 
568 


PACHYMENINGITIS,  860 
cervical  hypertrophic,  285 
Pain,  acute.  502 
atrocious,  261 
aural,  504 
centre  for.  189 
chronic,  502 
of  colic,  180 

conduction,  retardation  of.  268 
electricity  as  test  for,  165 
ftilguraut.  261 
ftilminating,  261 
in  infectious  disease,  602 
in  influenza.  502 
intracranial,  502 
localization  of  sense  of.  41.  48 
malingering  in  sense  of.  165 
in  meningitis.  502 
neuralgic,  501 
ocular,  502 
pelvic,  502 
peritoneal,  502 
pleuritic,  Wl 
pneumonic,  502 
rheumatic.  502 
I        sense  of.  motor  centres  for,  41,  48 
stabbing,  261 
subacute,  502 
I         syphilitic  502,  506 
'         tests  for,  164 

of  sense  of.  583 
I        vagabond.  261 
PainAil  points.  178 
Palate,  diphtheritic  paralysis  of,  489 
j  Palmodic  spasms,  430 
Palmus,  acute,  430.  432 
diagnosis  of,  350,  438 
facial.  430 
galvanism  in,  4:H 
general,  430.  431 
I         pathology  of,  434 
!         proKUOsis  of,  433 

witn  pseudo-melancholia,  430,  432 
I        therapeutics  of.  434 
Palsy.    See  Paralysis. 
Bell's,  206. 
I         birth,  317 

'        cerebral,  of  children.    See  Ctrebral  PaUy. 
facial.    See  Paralysis,  facial. 
scriveners',  469 
shaking,  519 
Papillitis.  158 
Pancsthesia.  litha^mic,  226 

in  myelitis.  214 
Paracentral  lobule.  87 
Paradoxical  muscular  contraction.  171 
Paraldehyde,  hypnotic  action  of,  501 
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AoiMe  atfopliiqpe.  280 

BHIHPUMiTB  WmHWf  u6  Ift  UUIgllAv  Oil  ; 

Toile  de  pAkS;  et  del  ]*n«i^  208 
Fmb^iIs.   Beei^iliyaiidAmifa. 
Mitte  MeMMUnK.  206, 240^  2lt 

C3iLKtie«  of,  521  ' 

dlagtutii  of,  ^B,  aoi,  53G,  fui 
clecaicllf  in,  aos 

tiMorr  <rf;  519 
lowliwif<wi  of  latfop  in,  Sg 

proeooiii  oC  fi32 

iympUrim  ^  H% 
ttmtmeeil  of.  liS? 
treoior  of,  5IS 
AteoboIJc.  2»0«  66tt,  M7 

•  ttUvpbk,  of  clilldnm,  *m 

I  btttbftr.     See  fttrtsfM«>  ^?£oi»cHC(^i;'^ioryii' 

I  Cfttiic  Off  l«tlp€»,  2Sfi 

I .  e«i«btBl,  of  Ghlldivtt .    8«s«9  Otrdfrtd  FaUif. 

i  dlpbtberf  Uc    He*  JMphihmiUs. 

;  dtver'*.  2111 

I  ««eDtU],  of  cfalMTea.  ta^.  230.  ^5 

f  #3ttmBQT,  174 

c&usen  of,  20? 
dJ»glM»is  of,  3ift,  205 

|lTiC)gIlC«J!<  of.  2IJ7 

pymptoma  <»f,  2D« 
the  tonfuci  til,  20U 
trttfctjnetit  of*  aio 
i  flexar«  174 
of  leg.  371 

of  (lie  toane.  S^ 

dlj)]^t]iu«L«  of,  '3^ 
eJei-lrfdty  In,  295 
liimdiim  in  >  !;^ 
galT^nlsin  In.  29& 
Burtory  Df,  airi 
pathorogy  of,  294 

prognofiis  of,  294 
symptoms  of,  292 
treatment  of,  295 
hemlpleglc.    See  Hemiplegia. 
infantile,  essential,  205,  230,  576 

spinal,  230 
of  the  insane,  606 
labioglosso-laryngeal,  207,  210 
Landry's,  210,  225,  238,  243 
lead-,  174,  240.  393,  394 
from  lesion  of  internal  capsule,  146 
localization  of,  38.  525 
monoplegic,  139,  140. 143 
motor,  from  myelitis,  214 
multiple,  in  diphtheria,  489 
lh)m  myelitis,  214 
in  myelitis  of  anterior  horns,  231 
multiple,  in  diphtheria.  489 
in  multiple  neuritis,  204 
of  muscles  of  eye.  296 
myosclerotlc,  299 
of  oblique  muscles  of  the  eye,  155 
of  ocular  muscles,  154 
palatal,  489 
progressive  bulbar,  292 

general,  666 
pseudo- hypertrophic  muscular,  299 
of  recti  muscles  of  the  eye,  155 
reflex.  210.  '226 
of  sacro-spinal  muscles,  236 
of  senile  aeraentla,  648 
spastic  spinal,  275 
of  sphincter,  224,  229 

pupill£e,  297 
Spinal,  general  subacute  ascending.  203 


FftimlTi4&  ^jpfaUitievM 
of  Uilnl  Derr«,  lit 


Pu^rdacbe  Blficbtna,  S86 
FusmjnyticloiMViM  iDtilli|ile2, 41& 
FKratarotone,  A^taxjc,  SOi 
oongenital^  sot 

dtenio^of.  m^m,  m^  mi 

epUeplic,  «32,  fiS5 
tiksioKT  of,  fiS3 

tUTfititorisl,  iit 

mon.1.  602 
original,  SOS 

quefnlaatlim],  48t 

tecODdarr,  ffifl,  09 

wxual,  661 

LreAtmefil  of,  064 
PArmnoLac»  6&&.    Bee  PamjiaSa* 
PHimnoloid  inanity,  63& 
FlumiitiAiii^  IcNS&UiAtlctQ  ot  fl,  4S 

motor  cenirei  ibc*  41, 4a 

atAxic,  279,  M5 

in  cerebufct  jMlideiv  SIC»  9iM 

bcreditary.^iS 

bypertrtiphlc>  of  tD&ocr.  800 

m>m  myeUtift,  214 

In  myclfiia  of  auierfcir  tioir&B»  211 

senile.  5^ 
FjtnuJtic  cy£tR,  InUacmnl&l,  SSI 
Forests,    si^e  AjjCav  and  Parai^ms. 

A9LkCilU|,  o6?t  660 

dtaeiiwls  of,  U%  mi,  664 
Of  uiwne,  615 
ieilons  ot  ^ 
muda.  of,  622,  MI 
tmsHiMic,  573 
seat  of,  44 
PHudo-geoemt  SSI 
iJcDiiDllCr  5t(7,  S'TO 
i^rptilUUc,  €7S 
BireaD^iinlgeita^  2S6 
Fluetlc  cbOTtA,  419 

domenUa,  3tt),  33S,  442,  644,  666 
^ri«tml  Umixre.  36, 102 
lobe,  35,  36 
lobule,  iS5.  ^ 
Parletci-occiplt«4  fls8iire«  36,  S7, 102 
Paris  ohm.  l^ 
Piirklnson^a  disease,  51fi 
Pur  YBgum,  84-^7.  2M 
Paaieur  «  viru*.  443.  *m 
Piitholo^lc^l-anatomle£kl  etndy  of  nervous  8y»> 

tern,  2ti 
PbyBiolocical  study  of  nervous  system,  20 
Pateilw  tetidoii-refi^x,  167 
Peduncle£,  cerebelliif,  67.  72 

Icslona  or  72,  73.  HU,  2^1 
of  eorpora  quadrigemina,  72,  73 
of  f»DB,  72,  73 
Fuperlort  72 
Felvlc  organs,  application  of  electrodes  to,  121 

tAlti   502 
ParlarterLti!^.  a  cause  of  oe  rubral  hemorrha^, 

a07 
P^rienoeptaallt£  cbroulque  dlftu^e,  668 
Perimeter,  1&9 

Peripheral  jTritatfou,  neflex,  116 
raolor  nerves,  ^ 
utiv^%  dlf^eas^  of,  178 

f£alvEinij£iiton  of,  125 
CAJuri*  of,  150 
motor.  R) 
netiritld  of,  225 
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Peripheral  nerves,  sypbillB  of,  881.  3S1 

neuritis,  173,  269 

organs,  development  of,  19 

tract,  antero-lateral,  264 
of  cranial  nerves,  84 
Periphery,  course  of  nerves  to,  71 
Perklnism.  515,  671 
Peritoneal  pain,  602 

Peroneal  type  of  muscular  atrophy,  2&0. 252 
Persecution,  delusions  of,  657,  658,  683 
Pes  cavus,  235 
PeUt  mal.  397 

intellectual,  of  Falret,  6S2,  6S4      . 
PhrenitU,  688 

Physiological  method  in  study  of  nervous  sys- 
tem, 20 
Pia  mater,  meningitis  of,  392 
Plano-forte-Dlayers'  cramp,  469 
Pigment  emboli  in  cerebral  vessels,  308 
Pigmentary*  degeneration  in  insanity,  605 

in  general  paresis,  605 
Pineal  gland,  70 
Pins,  dread  of,  658 

mania  for.  658 
Plague  dance,  418 
Plantar  reflex,  169 
Plaque  jaune,  94 
Plate  In  galvanism,  105 

negative,  106 

positive.  106 
Plcurothotonus,  477 
Pleuritic  pain,  502 
Plexiform  angio-sarconut,  intracranial,  330 

neuromata.  210,  211 
Plexus,  protoplasmic,  of  motor  area,  46 
Plica  polonica,  488 

Plurieordonal  cells  of  spinal  cord .  28,  30 
Pneumogastric  nerve,  neuroma  of,  211 
Pneumonic  pain.  502 
Points  douloureux.  178 

painful,  178 

sensitive,  of  skin,  164 
Poisoning  as  cause  of  neuralgia,  183 

lead-.    See  Lead. 

metallic,  tremor  from,  526 
Polar  changes  in  motor  nerves,  235 
formula  of,  235 

progression,  alteration  of,  129 

reaction,  alteration  of,  129 
Pole,  negative,  106 

posiUve.  106 

progression  of,  128 
Polioencephalitis,  315 

infantile.  321.  322 

superior  chronica,  296 
PolionueliUs.  anterior,  230,  244.  279,  288 

traumatic,  575 
Pollution,  fear  of,  589 
PolysGSthesia.  263 

Polymorphous  cells  of  motor  area,  46 
Pons  Varolii.  61 

bloodvessels  of,  89 
lesions  of,  148.  210 
peduncle  of.  72,  73 
Porencephalitis.  315.  321,  323,  690 
Porencephaly.  315,  821,  323.  690 
Porosity,  cerebral,  of  Golgi.  325 
Positive  closing,  127, 128 

current.  lOo 

opening,  127,  128 

plate,  106 

pole.  10(1 
Post-cervical  ache,  505,  608 
InsHnitv,  575 

-epileptic  chorea,  419 

•febrile  insanity,  658 

•hemiplegic  athetosis,  353 
chorea,  352,  419 
tremor,  319 
Posterior  column,  degeneration  of,  266 

external  optic  artery,  92 

internal  optic  artery,  91 

roots,  anatomy  of,  31 

of  spinal  cord,  31.  32,  77 
tracts  of,  31.  32 

sclerosis,  264 

spinal  artery,  97 


Postero-lateral  sclerosis,  278 
I  Potentials  in  electricity,  106 
'        zero,  106 

I  Pott's  disease  as  cause  of  myelitis,  225 
I  diagnosis  of,  289 

pain  of,  185 
I  Pracentral  fissure,  35, 102 

Prseoordial  fear,  611 
I  Prfficuneus,  37 

Pregnancy,  chorea  of.  419,  421 

Pressure-neuralgia,  191 

Primkre  verrUcktbeit,  640,  657 
,  Primar}'  dementia.    Ben  Dementia. 

stupidity,  644 
'        wire,  110 

Processes  of  nerve-cells,  18 
'  Prognathism,  690 

Progressive  bulbar  p&ralvsis,  292 
'        eeneral  paralysis,  666 
I        locomotor  ataxia.    See  Locomotor  ataxia, 
muscular  atiDphy.  2iO,  249 
causes  of,  257 
I  diagnosis  of.  2S8,  278.  286,  80S,  448, 

i  electricity  in,  259 

I  facial  tvpe  of  infancy,  280, 262 

I  galvanism  in,  259 

,  hand-type  of,  250 

'  history  of.  250 

;  infantile  type  of,  295 

Juvenile  type  of,  250,  252 
massage  in,  259 
orthopcedic  treatment  of,  250 
'  pathology  of.  256 

peroneal,  250 
'  prognosis  of,  259 

,  rest  in,  259 

sclerosis,  299 
I  surgical  treatment  of,  259 

symptoms  of,  250 
traumatic,  575 
treatment  of,  259 
type  of.  252 
muscular  sclerosis,  299 
muskelatrophie.  249 
spastic  ataxia.  279 
Projection-fibres  of  cerebrum,  56 

of  white  matter,  48 
'  Pronunciation,  impaired,  in  bulbar  paralyiifl, 
293 
Prosopalgia.  206 

Protoplasmic  branchlets  of  pyramidal  layer,  46 
I        plexus  of  motor  area,  46 
processes,  18 

of  motor  area,  44 
Psammoma,  intracranial,  331 
,  Pseudo^poplexy,  329 

-atrophy,  muscular,  254 
-contracture,  traumatic,  578 
•enchondroma.  intracranial,  331 
-fibroma,  intracranial,  :^1 
-general  paresis.    See  Paresii. 
-hypertrophic  muscular  paralysis,  299 
-hypertmphie  der  muskeln.  299 
•hypertrophy,  muscular,  257,  259 
I        -melancholia  with  palmus,  430 

•meningitis,  330 
'         -muscular  hypertmphy,  299 
!  causation  of,  302 

clinical  history  of,  300 
diagnosis  of,  303 
electricity  in,  303 
faradism  in.  303 
galvanism  in.  303 
history  of.  300 
massage  in.  304 
Iiathoiogy  of,  302 
prognosis  of.  303 
treatment  of,  3U8 
-neuralgia,  rheumatic,  451 
-sarcoma,  intracranial,  331 
I  Psychical  cells.  4(> 

Psycho-neuroses,  438 
:  Pterion.  97 
Ptosis.  2H1,  262 

Pubescence,  insanity  of,  600, 645, 654 
I  Puerperal  insanity,  60U,  658 
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Pupilp  Argyll  Robensflfi^  22^,  261 

examination  of,  154 

itateof,  ill  e|tSler«y,  -lOO 
^ttpUlan'  ftltjerauona  In  pamtyile  d^menUn,  fiflS 

f       reac ti rm ,  i esL^  of,  l  N 

reflex  of  HftUb,  l.^J 
Wernicke's,  JS2 
J»tirklnje,  cells  of,  Tl  74  . 

£felurfa,  mania  tit  €22 
JF^rMDldttl  c^ll«.  bouciuet  nf,  53,  &I 
t  of  motor  area,  45^  10 

ooltJttins,  11,81 

l&yer  of  motor  area»  45*  4© 

tract,  flS 
Pymmids  of  oerebrijjjfl,  fifl,  67 

i>f  jnodullft  oblongata,  81 
Pyromanifl,  fm^  65ft  


AtJADRIGEMINAL  bodies,  60-70 
y         lesion  of,  146, 152 
QoantitatlTe  reaction  of  degenoatlon,  129 
study  of  nerroiis  sjrstem,  20 

;:n  ABIES,  ^45^  4^.    See  Hj/drt^hobia. 

parmlTtfc,  245 
jlCadlRtion.  optic.  60 
lS*idienil*r  arteiiee,  67 
imilLwftF  bndn.  577,  579 
I       li^tiiieB,  226,  578.    8^  Ttawnatic  Diaeoset. 
f  dtK«9e  cauBed  bvt  574 

objective  Etytnptomn  ^f.  5Sl 
I  oii:anii  alTceted  by<  &74 

^miilatton  of,  ^t^ 
I  autijoctlve  eviuptoms  ot  1^1 

I        epine,  OflO,  573,  fi79 
iBftnTler,  nodes  of*  Ift'V,  1B6 

uoyaux  of»  195,  IStfi 
tm|t]aur]'&  dleeai>e,  din^c^lR  of,  se4 
|P?_  pathology  nf,  ftM 

pmifiKsslfi  ofn  fiifM 
treatment  <tf,  r)<i4 
Reaction  orilt-gerjemtlon,  105,  las,  185. 195,  235, 
256 
polar,  129 
Reasoning  mania,  659 
Recti  muscles  of  eye,  paralysis  of,  155 

insuflBciency  of,  156 
Recurrent  mania,  628 
Recurrirende  manie,  f>28 
Reflex  or  Reflexes,  abdominal,  169 
cremaster,  169 
cutaneous,  169,  215 
headache.  496 
mammary,  169 
motor  tract  of  Kttlliker,  32 
muscles,  166 
nervous  disorders.  5:^l 
symptoms  of,  532 
in  anaemia,  537 
circumcision  for,  537 
in  ear  diseases,  5i87 
in  eye  affections.  536 
in  fj:eni to-urinary  diseases,  535 
in  fntestinal  disorders,  536 
in  lithtemia,  536.    See  Neuras- 
thenia. 
in  leucocythaemia,  537 
in  nephritis.  533 
in  pelvic  diseases,  533 

ovariotomy  for,  538 
neurasthenia,  449 
paralysis.  216,  226 
patellar  tendon,  167 
plantar,  169 
pupil  lar>%  152 

cortical,  152 
skin,  169 
spinal,  168 

tendon.    See  Thidon-reflexes. 
Refraction,  errors  of,  418, 536 
Reil,  island  of,  36,  60 


Reil,  Island  ot  at  A  OSDtfftv  141 
Eeinforcecacn  t  In  kiiee>Jerk,  Iff 

method  of,  281 
Riasbmnce,  unit  of.  1S2 
Reaplrntciry  tract  of  Kr&UKe,  S7 
RCTttforwi  bod) ,  $7.  72 
Rest  In  neura^thi:iiiii,  idR 

It)  prrwrcssh-e  ma^r'iilftr  atn^h]r«  289 
Ri^dtia.  blindness  of,  03 

cells  of.  ^7 

in  (x^rllcali  Leaiona  of,  l&t 

inflamisatlott  of,  15? 

lesiotii  of,  157 

tetie  of  condition  of,  151 
Retioldft,  157 

iLlburiilDniio.  157 
I  Retropukion,  520 
I  Rhftchi&l^tis,  2ia  • 

Eheophores,  117 
Rheostat,  W.  115, 116 

carbon*  117 

In  electmlysla,  111 

water.  1 17 
Rhetjmatlc  eborea.  420 
Rheumatism,  chronic,  dllgniOtfi  cC  9BS 

pAtti  of,  mz 

Rhythmical  sorindH,  effleeiof,  Ml 

Rictets.  clia^ri«3s  of,  tM2,  668 
RIsns  sarcionk'us,  47fi,  479 
Rola&do.  Sieure  of,  S4, 101 

Btibstance  of,  27 
Ronsbef^'s  ^mptom.  172,  !268,  M»,  646 
Hoot-ii:!eiTR  of  spinal  cofd,  2f 
RootP  of  siriimi  cord,  77 
Moot-truniJ,  26 

-■ones,  22 

anterior,  265 
middle,  285 
RafablDK  in  masBH^,  ^^ 


SACROSPINAL  muBclet.  paml7dsof,2M 
SUnt  Anihciiiy's  dance,  411^ 
iaiQl  Ony  fl  dancu,  *\^ 
Bafnt  John's  dani!«  or  d !«>«««»,  411 
Balm  Modes^tv'fl  dance,  418 
Saint  Vituf^Vdancc,  418 
8a]l¥Atlr>nf  In  bulbar  paralysla,  294 
SaltaCorie  f^pasim,  435 
8fiponl*lCJition,  KfJ 
aarcoma  of  brain,  3W 
anETlolithlc.  H^jjQ 
roll nd^!el led,  tSO 
telanglectaile,  330 
of  nerve*,  211 
Bcartia,  gnnglkm -cells  of,  ^ 
Scheidenk@rni*,  195 
Bt?hmitt,  markings  of,  IPS 
BchiUtelUhmnng,  519 
gcbvvatiu,  sheath  of,  196 
Sciatic  nerve,  pain  in,  ISO 

rupture  of.  1^2 
Sciatica,  180 

iierve-ctretcblng  iiM92 
treatment  of,  191 
Bcl^ro^  en  pla^nc^i  ilessemlDl€s,  SS7 

lat^mk  amyoiropbh|ii€^,  277 
Scleiwiia,  amvotropbic  lateral,  241,  '2M,  277,  356 
"Ml 


ctinlcAl  hi'itory  of.  277 
dlBj^no^ia  of,  277.  '2S^ 
i!  urn  Lion  of,  277 
pathftlosfy  of,  277 
pnigiJO'^L'!  of,  277 
treatment  of,  277 

of  bra! h,  334 

oombiDed,  354> 

of  the  cofd,  379 
ataxia  of,  2i0 
diaftiodii  of,  290 
I^ons  of,  ?7fl 

symptoms  of.  280 
treatment  of,  280 
of  cord  in  myelitis.  213 
disseminated,  271,  276,  887 
atrophic  granular,  604 
causes  of,  890 
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Sclerosis,  disseminated,  clinical  hittory  of,  888 
contracture  in,  8fl9 

diagnofds  of,  285.  891,  425,  526.  549,  674 
hiatory  of,  387 
patholoffy  of,  387 
prognofllB  of,  391 
speech  of,  889 
symptoms  of.  388,  890 
treatment  of,  892 
tumor  of.  850.  888 
&scicu]ar  combined,  279 
in  insanity.  603,  604 
insular,  387 
lateral,  213,  271.  356 
diagnosis  of,  281 
miliar}',  in  insanity,  608 
multiple,  884,  387 
of  tUe  brain.  884 
cerebro>8pinal,  887 
neurogliar.  283.  404 
in  paralysis  agitans,  523 
posterior,  264 
postero-lateral.  278 
primary  lateral,  275 

clinical  symptoms  of,  275 
diagnosis  of,  277 
duration  of.  276 
history  of,  275 
pathology  of;  276 
prognons  or277 
reflexes  in.  276 
treatment  of,  277 
progressive  muscular.  299 
of  spinal  cord,  218,  279 
Scriveners*  palsy,  469 
Seamstresses'  cramp,  469 
Secondary  coil.  110 
current.  110 
wire.  110 
Section  of  nerves,  192 
Seguin.  signal  symptom  of.  140 
Senile  dementia,  644,  646, 648,  655 
paralysis.  648 
paraplegia,  525 
Senility,  046 

Sense,  muscular,  conveyance  of.  73 
Senses,  aflTections  of,  in  dementia,  670 
localization  of.    See  LocalitaUon. 
tests  of.    See  Tfttt. 
Sensitive  corpuscles  of  Oolgi.  47 
Sensory  cells  of  Golgi.  54 
cerebellar  tract,  73 
columns  of  spinal  cord,  28 
cranial  nerves.  84,  86 

origin  of,  80 
fibres.  59 

of  posterior  root,  80 
of  spinal  cord.  23 
motor  tract  of  Cajal,  32 
nuclei,  80 

of  cranial  nerves,  86 
paths,  decussation  of.  8U 
of  nerve-fibres,  78 
of  spinal  cord.  80 
symptoms,  tests  of.  154,  290 
tissues,  impressions  through,  18 
tract,  central,  86 

of  cranial  nerves,  86 
Semm-tberapy  in  tetanos.  479 
Seventh  nerve,  84,  85 
Sewer-gases  as  causes  of  neuralgia,  184 
Sexual  hermaphroditism,  596 
hypochondria.  446 
metamorpboKls,  597 
neurasthenia.  446 
perversion ,  593 
Shaking-palsy,  519 
Sheath,  medullary,  197 

of  Schwann,  196 
Shock,  dementia  fh>m,  548 

electric,  108 
Short-circuiting,  116 
Sick  headache.    See  Migraine. 
Slemen's  unit.  122 
Sight.    Sec  Vision. 
Signal-symptom  of  Seguin,  140 
Sllyer  bicarbonate,  staining  by,  17,  28 


Silver  chloride  cell.  118 

Sinuses,  cerebral,  thrombosis  of.    See  Throm- 
bo9is. 

intracranial,  thrombosis  of.    See  I  Throm- 
bo9is. 
Sixth  nerve.  M,  85 
Skin,  anaesthetic  points  on,  164 

bronzed,  561 

glossy,  185.  195 

-reflex,  169 

resistance  of.  121 

sensitive  areas  of,  163 

wetting  of,  121 
Skull.    See  Cranium. 

American.  98 

bones  of.  thickening  of,  842 

brachycephallc.  98 

condition  of,  in  insanity,  600 

criminal.  99 

dimensions  of.  98 

dolichocephalic,  96 

European.  98 

fhu!ture  of,  diagnosis  of,  812 

in  idiocy.  690 

mesocephalic,  98 

pathological,  99 

race-characteristics  of,  96 

shape  of,  98 

sutures  of,  99 

thermometry  of.  177 

topography  of,  97,  340. 878 

types  or,  98 
Sleep,  theory  of  500 
Smell,  test  of.  161 
Smiths*  cramp,  469 
Sodismus.  597 
Sodomy,  594 
Softening  of  brain  in  insanity,  602,  604 

of  the  cord.  218 
in  myelitis,  216 

white,  of  the  cord.  213 

yellow,  of  cortex,  94 
Sohfeukeme.  196 
Solitary  fksdculus.  87 
Somnambulism,  509,  511 
Somnolency,  fW)m  intracranial  growth,  829 
Sound,  air-conduction  of,  161 

bone-conduction  of,  161 
Spade-like  hands.  555 
Sparks,  electric.  112 
Spa.sm,  clonic.    See  Chnus. 

fitcial.  186 

palmodic.  430 

saltatoric,  485 

tonic,  in  voluntary  muscles,  804 
Spasmodic  gait.  275 
Spasmotoxihe  in  tetanus,  475 
Spastic  ataxia,  progressive,  279 

chorea,  319 

gait,  275 

spinal  paralysis,  275 
Speech,  articulate,  motor  centres  for,  40,  48 

centre  of,  40,  43 

defects  of.  in  cerebral  palsies,  316,  319 
Sphincter- paralysis,  constipation  fh>m,  224. 229 

pupiUflc,  paralysis  of,  297 
Spider-cells,  32 
Spinal  accesM>ry,  lesion  of  nucleus,  294 

aniemia.  854 

arteries,  distribution  of,  97,  238 

artery,  anterior,  97,  238 
posterior,  97 

caries.  289 

pain  of.  185 

concussion,  577 

congestion,  855 

cord,  antcinia  of,  354,  457 
anatomy  of,  20 
cells  of,  27.  28,  30 
central  canal  of,  64 
column-cells  of,  27.  29,  78 
columns  of    See  Cb/umns. 
combined  sclerosis  of,  279 
commissural  cells  of,  27,  29,  80.  271 

fibres  of,  51 
commissures  of.  26 
composition  of.  19 
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fiptual  cord,  <x»mpre!iKiori  of,  232, 296 
eoocuielon  of,  277,  230 
ComuA  of,  20 
GOQxw  of  flbrea  in,  77 
dlieasc«  of.  212,  21S 
flbf«s  or  to  bmio  and  oefaibelllim,  77 
galvanJiuMloii  of,  125 
emy  matter  of,  20,  77 
uoniA  of,  20 
bypercDmiB  of,  354,  4d7 

lE^uriei  of,  2S9 
l«alom^  ot  150.  214 
localization  of  ftiuctlon^  in,  82 

of  les^iotis  in,  13S» 
usfto^eolumDel  l'cIIh  of,  28*  80 
motor  coItitn)3S  of^  2y 

fibres  of,  ^ 
oblong,  01 

pivsrlcordonal  oells  of,  28»  80 
posierlor  root  i>f,  9<),  77 
pyratnldH  of,  21 
rootH}elIi  of,  27 
^cleroda  of,  2VS,  '279 
een^ory  flbrea  of,  123 

tra«t£  of,  21 
Boftening[  of,  ^13 

in  rajeUtiiip  -Jlfi 
fiypbiUs  of.  27L  282,  288 
Byts^mic  dli^as^B  of,  213, 224 
tnLunmtA  of,  2B9 

compnesBlon  from,  292 

opemtlone  for,  292 
tumoie  of.  '£¥7 

opemtiOQ  for,  2S$ 
prognoilis  Oft  '2S& 
SfrnptoatA  of,  2SS 
trfatisenl  of,  2Sft 

degeneration,  syphilitic,  271 
epliew,  16H 

hemoiTbafe.    S^  Hefnotrha^  tpinaL 
imtitlon,  44£  • 

l«iiQi]B,  T«rtlgo  from,  494 
menlngeftl  bemorrbagv,  S4S 
ueopiaumfl,  2^ 
par&iy^s,  InfanUle,  2S0 

Hpaxtic,  275 
reflexes,  Ifi** 
HyjjhlllB.  271,  2S2,  2SS,  877,  PI,  384 

tl][}e7CUlOfFEB,  ^9 

tumor.  226 
pain  of,  186 
traumatic,  575 

vertigo,  494 
Spinale  KinderlMhmung,  230 
Spinallfthmung.  atropisctie,  280 

spaAtische,  275 
Spinalparalvse,   spastiscbe,   mlt    Muskel- 

atropble,  277 
Spine,  railway-,  290,  573,  579 
SpiniUs.  213 
Spltzka-Lissauer  column,  21,  77,  266,  267 

tract,  265 
Squeezing  in  massage,  136 
Stabbing-pains,  261 
Staining,  bicblorate  of  silver,  17,  28 

nerve-cells,  method  of,  17,  28 
Stammers  cell,  113 
Starchy  bodies.  217 
Star-shaped  cells,  44, 74 
Static  ataxia,  172,  261,  262 

electricity,  105,  112 
Stations  for  cerebral  thermometry,  174 

frontal,  174 

occipital,  174 

parietal,  174 

vertical,  174 
Status  epilepticus,  441 
Stephanlon,  97 
Stilling,  fibres  of,  49 
Strabismus.  156 

convergent,  156 

deorsumvergens,  156 

divergent,  166 

sursumvergens,  156 


StmtujB  isonalB,  62 

Btr^tocticci  of  diphtheria,  490 

Stre(£cbiii£  of  nerreft,  1&2 

Stria  aeiuticffi,  B6,  Si 

giiiated  arteries.  91 
body,  loe,  146 

Stricture,  isretbrnl.  oenr«lgi&  ftom,  17t 

Striking,  in  massRgiB,  1^ 

Stroking,  In  TiiB«6&kie,  135 

atnmgyltid  tetmcaiuhus,  4fia 

8tqmr»  fietinifimU,  210,  211 

Stupidity,  primary,  GU 
'  Stupor,  deJu?lonaU  64W 
I        epileptic,  ^ 
I        oi  melAOCholr,  606 

BtupomuH  Itmnity,  644 
I  SnbcalioiSil  longrltuaiiiiii  f^sdcotna,  49 

Subcortical  ieilonjE,  140, 143 

SiJbduml  flul4,  B40 
<  Svibpln^ai  BpHCS^  TD 

Sutwtjiiice  or  BolAndo,  3? 
'  SubeUuLia  ferrugluca,  £6 
.         nigra, 70 

Subthalamic  bcjdy,  62,  70 
I  flutf^tluu,  i^vchlcal,    See  Hfrnnoiivn. 

Bufcidal  Impuiso  or  teodoncy*  oil,  5.^ 

Sulcua  corpr>rum  quAdtlg^&miuonim  Ai^fetellL 
t}9 

SulpbonAl,  hypnotic  iicUon  of,  501 

SuppQmtivcmenlngida,    See  Metvkiffiiii, 

SupramargiDal  ojiivoliitloii,  S& 

Suiikci^teiiiperatliTe,  177 

gtiqiep^on  m  io^omotof  ataxl&,  ^4 

Su^rei,  cranial,  tJ7 

fointi  of  wnioa  of,  Sf? 
ull,  07 
relation  of  cerebral  fitsiires  to^  lOO 
of  couroluilons  to,  99 
Sydenimm's  chorea.    See  Chorea, 
SylfiAn  artery,  50,  89 
Sylvius^  aqueduct  of>  f4 
flas^ire  of,  34.  f4>,  101 
Bymjittihttic  nerve,  disea^^ie«  of,  194 
neuroma  of,  211 
nervous  syitem,  dieee«es  of.  MIS 
diagnoflls  of,  564 
&ftadli0xi  In.  565 
galviinisixi  In.  504 
proguoAJii  of.  ^64 
Burigical  treatment  o^  691 
symptoms  of*  56S 
treatment  of,  6G| 
cervioLl,  diseases  of,  563 
Syphilis  as  ii  cause  of  neuralgia,  1S2 
bU>ir»d'ChftMgo^  in,  377 
ccrcbro-^plual.  260,  271,  28S,  TOl,  SS* 
cotiifi  ftoai^  lim^  S8S 
connilslone  from,  380,  383 
of  cmula]i  nervts,  377 
deuieutia  from,  67S 
et>ile|3av  from,  iSO 
bearJiiclic  from,  193,  380,  *ir7 
bemiplegift  from,  379,  3^ 
insfidty  ffom,  380 

lUtmcranhLl,  208.  272;  827,  830.  831,  377,  S79 
dlagnOBlB  of,  312,  333,  370,  ^74 
pain  of,  185,  502 
locomotor  aiaxla  from,  260 
meuingJtl*  fb^m,  327, 328,  370 
micn^organiflms  of.  377 
from  tnyeinis.  21fi  2*^ 

of  ueryouR  sysiem,  227, 282,  389.  335. 373, 506 
cliiiieal  biatory  of,  ff7» 
dia^iio!«i<i  of,  382 
eticjiogy  of.  374 
history  of,  373 
in  true  mil  la  I.  3?§ 
patholofiy  of,  375 
perlpheml,  370,  881 1 884 
Kplnal,  271,  ^%  8S1.  S&4,  3SS 
neumtglft  from.  182,  381 
neuritlfl  fh>m,Sftl 
neuroma  fk)m.  212 
paiu  of.  bL%  506 
pai^IyslB  from,  379 
Of  petlpherftl  tiervea,  381,  884 
iplnal,  273,  379,  381,  384 
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Syphilis,  spinal,  degeneration  from,  271,  877 
Syphilitic  coma,  dementia,  etc.    See  SyphUia. 
Syphilomata  on  nerves,  211 
Syringomyelia  or  Syringomyelltis,  162, 282,  287, 

diagnosis  of,  258,  284,  286,  289 
gliomatouB,  283 
non-gliomatous,  28S 
pathology  of,  282 
symptoms  of,  282 


TABES.    See  Locomotor  Ataxia. 
dorsalis,  264 

spasmodiqae,  275 
Tache  c6r6brale,  365 
Tachycardia,  568 
Tact.    See  Towh. 
Talipes.  235 

calcaneus,  285 
equi no- varus,  235 
equinus,  236 
f^om  paralysis,  235 
varus,  285 
Tangential  fibres,  44, 48.  52 
Tanzplage,  418 

Taste,  electrical  examination  of,  162 
impairment  of,  209 
localization  of  sense  of,  41,  48, 162 
tests  for,  162 
Teeth.  painHil,  182 
Tegmental  decussation  of  Forel,  70 

of  Meynert,  70 
Tegmentum.  66 

central  field  of,  68 

nucleus  of,  72,  78 

Telegraphers*  cramp,  469 

Temperature.    See  Heat. 

cerebral,  174 

in  lesions,  145 
•changes  as  causes  of  neuralgia,  188 
localization  of  sense  of,  41, 48 
sense  of,  166 

in  malingerers,  166 
test  of,  154,  583 
Temporal  convolutions,  36 
fissures.  36, 102 
lobe.  36. 102 
Tendon-reflexes,  166 
absent,  261 

in  amyotrophic  lateral  sclerosis,  277 
in  cerebral  palsies,  316 
in  mvelitis,  215 
patellar,  167 
in  sclerosis,  276 
in  traumata  of  cord,  290 
Tendril  neuromata,  210,  211 
Tenth  nerve,  86 
Terminal  baskets.  75.  77 
dementia.  649,  653 
fibres  of  white  matter.  48 
Teits  for  hemianopsia,  159 
for  hemiopia,  159 

of  impressibility  of  trigeminus,  161 
of  motor  symptoms.  154.  290 
of  muscular  sense.  154,  584 
ophthalmoscopic,  157 
or  the  senses,  154 
of  color,  154 
of  hearing.  159 
of  i>ain,  lo4.  383 
of  sensory  symptoms,  154,  290 
of  flight.  154,  m 
of  smell,  154 
of  taste.  154 

of  temperature,  154,  583 
of  touch,  154,  162,  688 
of  weight,  154 
for  traumata  of  spinal  cord,  290 
•tubef  for  temperature,  166 
Tetanilla,  479 
Tetanine,  475 
Tetanotoxine,  475 
Tetanus.  473 

artificial  respiration  in,  478 
bacillus  of,  475 
causation  of,  478 


Tetanus,  clinical  symptoms  of,  476 
definition  of,  473 
diamine  in,  475 
geography  of,  473 
intermittens,  479 
mucin-poisoning  in,  481 
of  newborn  children,  472,  478 
parasitic  origin  ot,  476 
pathology  ot,  476 
prognons  of,  477 
serum-therapy  in,  479 
spasmotoxlne  in,  475 
surgical  treatment  of,  478 
traumatic,  473,  478 
treatment  of,  477 
Tetany,  477 
chronic,  481 

Chvofltek  symptom  in.  480 
clinical  history  of,  479 
definition  of,  479 
diagnosis  of,  481 
duration  of,  481 
etiology  of,  481 
history  of.  479 
microbic  cause  of,  481 
occupations  causing,  481 
patholoey  of,  481 
prognons  of.  481 
treatment  of,  482 

Trousseau's  phenomenon  in,  480, 482 
Thalamus  opticus,  57, 61,  64, 108 

lesions  of,  146 
Thermo-sesthesiometer,  166 
Thermometer,  axillary,  166 
cerebral,  174, 176, 873 
surface.  174 
Thermometry,  cerebral,  174, 176,  878 

diagnosis  by,  174 
,  stations  for,  174 

I        of  the  skull,  177 
;  Thigh,  motor  points  of,  133 
I  Third  nerve,  anatomy  of,  84, 154 
I  paralysis  of,  154 

;  Tbomsen's  disease,  804 
I  patholoey  of,  305 

I  prognosis  of.  305 

symptoms  of,  304 
I  treatment  of.  305 

Thrombosis  of  cerebral  or  intracranial  sinuses, 
306,  311,  312,  331.  357,  544 
of  cerebral  veins,  818,  321,  324 
1        clot  in.  358 

infective,  357 
I         inflammatory,  357 

intracranial,  306,  311,  812,  321,  824,  867,  544 
marasmic,  3.'>7 
primary,  357 
I        surgical  treatment  of,  360 
venous,  312,  321,324 
Thyroid  gland,  enlargement  ot,  560 
I  state  of,  in  myxcudema,  558 

,  treatment  by,  554 

'  Tic,  convulsive.  350.  429,  431 
douloureux,  178,  179,  186 
operations  for,  192 
!  treatment  of,  191 

,  Titubating  movement,  271 
Tobacco  amaurosis.  335 
'  Tongue,  atrophy  of,  in  bulbar  paralysis,  293 

impressions  on  nerves  of,  162 
Tonic  spasms  in  voluntary  muscles,  304 
.  Tonus  labyrinth,  540 

muscular,  168 
Topoalgia,  185 
Topography,  cranial,  97,  373 
I  TopophoDia,  658 
Touch,  centre  for,  139 

localization  of  sense  of,  41.  43 
malingering  in,  165 
sense  of,  conveyance  of.  80 
I  motor  centres  for,  41, 48 

sensitiveness  of,  163 
I         test  of.  154.  162,  583 
Toxic  ataxia.  271 

influences  as  causes  of  neuralgia,  183 
I  Tract,  analgesia,  264 
auditory,  central,  89 
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eefiebci1«r  motm,  73 

«jl«OfT-tiH:KtJ>r  ill,  SI 

furor,  631tfi3*^ '  i' 
Tttiiaf«iv»  my«lllla«  2U«  SM^  986^  9n»  911^  87^ 

Tteimift  «  a  OMM0  Of  MonlflA.  m 
\a  euMflCnMnBicttii^  sn 

,W6 
,607 

of  boiiei,874 
of  lMalii,875 
of  Ucuneiiti.  0M 
of  maKlet»674 
riMnr«B,874 


of  I 

of  nenoiii  OTlom,  9?S 

of  poipliflral  iMrrai»  074 

of  nliMd  ooid,  675 
flnoepiuditli,  574 
9pa»ptj.8lb 

eaeotial  fnftntOftiMialfrtik  67ft 
676 


DemorflMige.  674 
JbijiteriA,  676 
lii«iiit¥,  674 
loeomolor  ataxia,  676 
iiwiiiiifl:ttis,a«o,no 

imitoolar  atnmliy,  676 

mytiltia,  215,  aiO,  261, 67ft 

m70iftSs.674 

neuralgia,  574 

neurasthenia,  290.  291,  442,  463,  575,  579 

neuritis,  193,  574 

neuroses,  484,  575 

poliomyelitis,  575 

tumors  of  brain  and  cord.  575 
Traumatism,  diseases  caused  by.    See  Trau- 
matic. 
Tremor,  alcoholic,  527,  567 

choreic,  527 

of  disseminated  sclerosis,  388 

intention-.  388,  526,  586 

lead-,  526 

metallic,  392,  526 

post-hemipl^c,  319 

of  senile  dementia,  648 
Trephining,  100 

for  epilepsy,  468 

for  intracranial  growth,  338 

in  intracranial  hemorrhage,  313 
Triangular  cells  of  molecular  layer  of  motor 

area,  44 
Trigeminal  nerve.  84-87 

impressions  on,  161 
neuroma  of,  211 

neuralgia,  178, 182, 189,  270 

root,  ascending.  87 
Trigeminus.    See  Trigeminal. 
Trional,  hypnotic  action  of.  501 
Trismus,  86,  476,  479 

fh>m  reflex  action,  86 
Trochlear  nerve,  84.  85 
Trophic  diseases  of  the  head  and  chest,  563 
Tropho-neurosis,  facial,  295 
Trousseau's  mark,  367 

phenomenon,  480,  482 
Trunk,  motor  points  of,  131 
Tubercle  of  brain.  329 
Tubercles,  painful,  210 
Tubercula  dolorosa,  210 
Tubercular  meningitis.    See  Meningitis. 
Tuberculosis,  spinal,  289 
Tumors  as  causes  of  myelitis,  225 


Tonlnsn-rork  sjk  &  i«sl  for  lieaiij]g»1 
Turck,  coluuiii  of  91 

wtodj  nf  tieryclua  Brttein.  9 
Twitcba*  ttie.  43» 

Typhomanta,  6S8  ^^ . 


^ 
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Unit,  OolTin,  la 
oreleotilei^»107 
KolTiii.122 
of  raiiteiM8,l» 
8iemHM,122 

UppflMna  tyy  of 


UiiOBaila,^ 

Uietbaiie.  liTpBoCie  aelioo  oi;  801 
ttiHtibmt,  Twnrilgia  from,  17f 


VACl'OLES*  2S7 
f     Va0ciolatioii  of  iserre^fi^i  ip  la  tnmaUf,  §&r 

of  nuclei  in  Insanity,  607 
Vagabond  pains.  JSi 
V«guB,  lesion  of  nucleus  of,  JM 

nerve,  M-&t 
Valve  of  Vienjsenfl,  64.  Gf>.  67, 72 
VazollDs.  bridgie  ot    See  Pm$  VanKL 
Vibspmotof  centre  of  medulla  obloiigata,  405 

dif^astis  of  the  heail  ikml  chest,  563 

Jotnt-ne'urae&a;,  5CiS 

symptoms.  dlfTii^ied,  56$ 
Velom  meduJiiare  aoterlus,  64 

VAnr.ri^  ihn.Tnla-ikJc    3TJ    :^il     324.      See  T^rOSS- 

bosii. 
Ventral  aspect  of  anterior  boms,  20 
Ventricles  of  brain.  57,  63,  74,  71 

hydrops  of.  367 
VerbigeraUon,  625,  633 
Vermis,  72 
Verrucktheit,  657 
Vertebrae,  caries  of,  289 

fracture  of,  289 
Vertebral  arteries,  97 

column.    See  Spine,  Spinal  Cbrd,  Vertebrx, 
etc. 
Vertical  fasciculus,  49 
Vertigo.  493 

alcoholic  494 

ansemic,  494 

aural.    See  M^niire't  Diaease. 

cerebellar,  327 

from  eye-strain,  494 

gouty.  494 

intracranial,  494 

f^om  intracranial  growth,  327 

labyrinthine,  538 

laryngeal.  398, 493 

lithsemic.  493 

nephritic,  494 

neurasthenic,  450, 493 

ocular.  494 

prognosis  of,  495 

spinal,  494 

treatment  of,  495 
Vestibular  nerves,  73.  88 
Vieussens,  valve  of,  64,  66,  67,  72 
Violin-players'  cramp,  469 
Virchow,  congenital  encephalitis  of,  821, 323 
Visceral  neuralgia,  180 

sensations,  oonyeyanoe  of,  78 
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virion,  centre  for,  189, 140 

cortical  centre  of.  ISO 

exAxninaUon  of  defects  of,  151 

localization  of,  38 

methods  of  examination  of,  154 

relation  of  qoadri-germinal  body  to.  62 

testfl  of.  154. 157 
Viviaection  in  study  of  nerrous  system,  20 
Voice,  change  of,  in  bulbar  paraljrris.  2M 
Voltaic  electricity.    See  Galvamc,  Oalvanitm, 

and  OolffanizatUm. 
Vomiting  fh>m  intracranial  growth,  828 


WAGNER,  histology  of  nerve-cells,  18 

VI     WaUerlan  law.  280 

Wasting,  muscular,  of  pairies,  316 

Watch-test  for  hearing,  159 

Weight,  sense  of.  166 

Wernicke's  pupillary  reflex,  152 

Whip-cord  movement,  255 

White  matter  of  the  brain,  48 

assodation-flbres  of,  48 
centripetal  fibres  of.  48 
commissural  fibres  of,  48 
Ainctions  of.  19 
projection-fibres  of.  48 
terminal  fibres  of,  48 
substance  of  cerebellum,  74, 76 

Willis,  accessory  nerve  of,  85 
clrele  of.  89,  90 

Wires  of  batteriee,  117 
primary,  110 


Wires,  secondary.  110 

Word-bUndness,  41, 43 

centre  for,  139, 140. 141 
motor  centres  for,  41,  48 
•deafhess.  40.  48, 161,  671 
centres  for.  139. 140, 141 
locallxaUon  of,  40,  48 
motor  centres  for.  40,  43 

Wrist-drop,  174.  240,  894,  896 

Writers'  cramp,  469 

Wry-neck,  435 

diagnosis  of,  436 
galvanism  In,  437 
pathology  of,  436 
prognods  of.  436 
symptoms  of,  436 
treatment  of,  436 


7ELL0W  softening  of  cortex,  94 


7EKO  potential.  106 
L    Ziikelwahnrin.  628 
Zone,  anterior  root,  265 

median.  265 

middle  root,  265 
Zones,  anaesthetic,  262,  263 
Zwangshandlungen,  589 
Zwangsvorstellnngen.  589 
Zusammengersetzte  FSychosen,  C 


